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axis only. The moments are referred to the point shown on the diagram of
figure 1. The symbols are defined as follows:

4L

z b wing span, 60.00 in.

i:CD drag coefficient, Drag
• qS

CDo drag coefficient at zero lift

CL lift coefficient, Lift
qS

CL_ lift-curve slope, _CL/_ , per degree

Cz rolling-moment coefficient, Rolling moment
qSb

C_ effective dihedral parameter, _C_/_ , per degree

Cm pitching-moment coefficient, Pitchin_ moment
qSb

CmCL longitudinal stability parameter, 8Cm/SCL

Cn yawing moment coefficient, Yawing moment
qSb

Cn_ directional stability parameter, 3Cn/3_ , per degree

• Cy side force coefficient, Side force
qS

reference chord, 13.10 in.

M free-stream Mach number

q free-stream dynamic pressure

R Reynolds number per foot

S wing reference area, 5.00 sq ft

angle of attack, degrees

_'CL = 0 angle of attack for zero lift

angle of sideslip, degrees

8H horizontal-tail deflection

Model Part Designations:

W wing

B1 body without gun bu_ge

!i: UNCLASSW ED



b SUBSONIC WIND-T_L INVESTIGATION OF TEE

PROPOSED MCDONNELL-DOUGLAS SPECIALIZED

CLOSE AIR SUPPORT (A-X) AIRPLANE MODEL

By Vernard E. Lockwood
and W. Pelham Phillips

SUMMARY

A subsonic wind-tunnel investigation of an unpowered 0.11593-scale model
of the proposed McDonnell-Douglas A-X airplane has been made in the Langley
High-Speed 7- by 10-Foot Tunnel. The results indicate that for the range of
angles of attack and Mach numbers investigated, the model possessed static
longitudinal, lateral and directional stability.

INTRODUCTION

At the request of the Department of the Air Force, the National
Aeronautics and Space Administration has conducted a series of wind-tunnel
tests on unpowered scale models of airframe manufacturers proposed
specialized close air support aircraft (A-X). These tests were made in
order to investigate critical aerodynamic problems, to provide information
for use in verification of the contractor's estimated performance data, and to
provide credibility to the A-X concept formulation studies.

The purpose of this paper is to present the results obtained on the
0.11593-scale model of the McDonnell-Douglas A-X airplane. The tests were
conducted in the Langley High-Speed 7- by 10-Foot Wind Tunnel at Mach numbers

varying from approximately 0.30 to 0.716which corresponded to average
Reynolds numbers(per foot) of 1.91 x l0 to 3.56 x lOv. The maximum angles
of attack tested depended on Mach number and configuration varying from
about 17° at M_ 0.30 to about 5° at M_ 0.71.

SYMBOLS

The coefficients of forces and moments for the plotted data are referred
b to the stability axis system for the longitudinal characteristics and to the

body axis system for the lateral and directional characteristics. In addition, -
a tabulation of the longitudinal characteristics utilizing both axis systems
is included. The tabulated sideslip characteristics are presented for the body
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The angle-of-attack range through which the model was depended on
the test Mach number. At the low Mach number (M = 0.3) the test angle-of-
attack range varied from -2 ° to about 17 ° and at the high Mach number (M = 0.71)
from -2° to about 5° • The sideslip range varied between _4o to 4°at angles
of attack of about 6° .

MEASUREMENTS AND CORRECTIONS

Aerodynamic forces and moments were measured by means of a six-component,
electrical strain-gage balance (729) housed within the model. In order to
insure turbulent flow in the model boundary layer for the test, a O.lO inch
wide transition strip of No. 90 Carborundum grains were placed 0.90 inches
behind the leading edge of all model components. (See reference 1.)

The angles of attack and sideslip measured in the tunnel vertical plane
were obtained by accelerometers mounted in the model. Angles in the tunnel
lateral plane were corrected for sting and balance deflections under load.

Pressures were measured in the balance cavity and at the model sting

aperture. The balance axial force, normal force and pitching moment were
adjusted to the condition of free-stream Static pressures and data presented
includes these corrections

From a comparison of data obtained from upright and inverted model tests
(see figure 5), it was determined that an insignificant flow misalignment angle
existed in the region of the High-Speed 7- by 10-Foot Tunnel occupied by the
model. No corrections were therefore applied _o the angles of attack or
sideslip for flow misalignment.

Jet-boundary and blockage corrections calculated by the methods of
references 2 and 3, respectively, have been applied,.

ACCURACY

The accuracy of the individual measured quantities, based on balance
calibration and repeatability of data, is estimated to be within the
following limits :

M =0.60

CA = _.0005 Cy = +- .ooi
_.005 _ = -+o.o5C_T=

C_ +.ooo2 _ = ± 0.1
CM = +.005 M = -+ .001
Cn = +.0003

"
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,. B2 body with gun bulge -_

Il_ N engine nacelle

H horizontal tail

V • vertical tail

D dorsal fin

Y pylons, see figure 2

J triple ejection rack, see figure 2

T bombs, see figure 2

MODEL

The model used in the investigation was an 0.11593-scale model of a
proposed twin engine, propeller-driven attack airplane. A three-view
drawing of the model is presented in figure 1. Drawings of the bombs_ pylon_
racks and their locations on the model are presented in figures 2 and 3.
Photographs of the model mounted in the Langley 7- by 10-Foot High-Speed

- Tunnel are presented in figure 4. Additional information on the geometric
Characteristics of the model are presented in Table I.

The model,which was unpowered, incorporated a twisted and cambered high
wing of aspect ratio 5.0 and taper ratio 0.30. Except for an all moving tail,
the model was void of control surfaces. (Some slight differences exist
between the model and the proposed A-X airplane configuration; these
differences are: (1) the airplane wing location and center of gravity will
be five inches further aft than that represented by the model and (2) the
airplane will have no dorsal fin.)

TEST CONDITIONS

The average test conditicas for the investigation were as follows:

M Stagnation. Dynamic R/Ft
- Temperature_ °F Pressure_ lb/sqf<

•302 90 ]27.6 1.91 x 10_
. .403 92 216.2 2.46 x lO_ "

•505 95 319.9 2.92 x l0
.606 i00 427.1 3.27 x 106
•713 llO 541.9 3.56 x 106

3



moment slope at Mach numbers below 0.71. However, at a Mach of 0.71 ,_
(see figure lO(e)) adding the pylons and bomb racks to the configuration

" resulted in a significant increase in the s_ability level of the configu-

ration. The reason for this increase in stability is not fully understood,

however, it could possibly be the result of interference on the wing (and
horizontal tail).

The effect of various store loadings on the longitudinal aerodynamic

characteristics of the configuration is presented in figures 8 and 9 and the

drag characteristics are summarized in figures ii and 12. In general, adding

the stores in various combination had only a slight effects on the lift and

pitching-moment characteristics of the configuration. However, as shown in

figure ii, adding the pylons, racks and seven bombs nearly doubled the drag

of the clean configuration aL 10w lift coefficients. It should be noted,

however, that the drag increments for various configurations tend to decrease

as the lift coefficients increases which result in the drag increments for

higher lift being considerably less than that shown in figure 12 for CL = O.
The data presented in figure ii also shows the effect of location of the

bombs on the variation of the drag with lift coefficient. As can be seen, the

bombs mounted out near the wing tips results in substantially less drag than
when the bombs are mounted between nacelle and fuselage.

The effect of deflecting the horizontal tail on the longitudinal

aerodynamic characteristics is presented in figure 7 for the clean configu-

ration and in figure i0 for the configuration with seven bombs. Adequate

control power appears to be available to trim the configuration over the
entire lift coefficient range, as horizontal-tail deflection angles of 0°

and -5° (see figures 7 and i0) will trim the model over a range of lift "
coefficients from 0.2 to 1.05. (The proposed limits of the horizontal-tail

deflection on the airplane are 2° to -8o.)

Estimations of the longitudinal aerodynamic characteristics of this

configuration have been made and the results are compared with experiment

in figures 13 and 14. Figure 13 presents the variation of the longitudinal

stability parameter, the lift-curve slope, and the angle of attack for zero
lift for several configurations. The lift-curve slope and the longitudinal

stability parameter Cmc L for the wing-body configuration was estimated by

the method presented in reference 4. The planform used for the calculations

was assumed to be the combined planforms of the wing and fuselage. The

horizontal-tail contribution to the stability was estimated by reference 4

(for the lift-curve slope and aerodynamic center location) and reference 5

for the flow field characteristics (downwash rate dc/d_ and the dynamic
pressure ratio). The angle of attack for zero lift was calculated by the

method presented in reference 6. The estimated data @resented in figure 13

" are seen to agree reasonably with the experimentally determined data.

Figure 14 shows a comparison of experimental and estimated drag polars
for the configuration without pylons, racks or bombs. The skin-friction drag

was computed by equations given in reference 7 and is presented in Table IV.. The
form factors which account for wing thickness and body fineness ratie was estimated



PRESENTATION OF RESULTS

r

Table II presents a test log for the data obtained in the Langley High-
Speed 7- by lO-Foot Tunnel. The tabulated results are presented in Table III.

The figure content is outlined in the following table:

Figure

Longitudinal characteristics
Comparison of model upright and inverted ............. 5
Effect of bomb racks and pylons .................. 6
Effect of horizontal-tail deflections for configuration

WB2NVD, (YiJiY4) ........................ 7

Effect of bomb configuration ................. 8
Effect of number of bombs .................. 9
Effect of horizontal-tail deflection for configuration

WB2NVD '(YIJTI-6'Y4T7 )...................... l0
Summary characteristics...................... ll-15

Lateral characteristics
Effect of bomb configuration ................... 16
Effect of vertical-tail configuration............... 17

SUMMARY OF RESULTS

In order to expedite publication, the data are presented withou_

detailed analysis. A few pertinent remarks concerning the aerodynamic
characteristics are appropriate, however.

Due _o the critical timing of these tests in relation to the USAF

evaluation schedule, no extrapolation of these data to full-scale Reynolds

numbers or surface condition have been included in this paper. The data
presented herein also do not include power effects.

Longitudinal Characteristics

The basic longitudinal aerodynamic characteristics for the configuration
without stores or pylons (figure 6) indicate that the lift and moment
characteristics are relatively linear up to a lift coefficient of about 0.90.
Above this lift coefficient, a slight nose down pitching-moment variation is
evident. Adding the pylons and bomb racks to the configuration (see figure 6)
resulted in a material increase in drag coefficient and a negative increment
in the pitching-moment coefficient with essentially no change in pitching-

. Ih
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by reference 8. No incremen_ in drag due to interference of one component on
another is accounted for in these estimates.

The Reynolds numbers based on an average leading-edge radius of 0.018
feet for this configuration at all the test Mach numbers were greater than
20,000. As indicated by reference 9, leading-edge suction values of about
95 percen_ can be obtained at Reynolds numbers, based on leading-edge radius, of
above 20,000. In view of these results, plane wing drag-due-t_-lift values
corresponding to 95 percent suction were used in estimating the model drag
polars. Reasonably good agreement is demonstrated between the estimated and
calculated drag polars at all the Maeh numbers up to 0._0. The lack of
agreement at a Mach number of 0.71 can probably be attributed to shock-induced
flow separation, which is not accounted for in the calculation.

No critical longitudinal aerodynamic problems are apparent in the results
for the range of variables tested.

Lateral-Directional Characteristics

The lateral-directional tests were directed towards determining the
high-speed, low angle-of-attack characteristics associated with the attack
phase of the mission where power effectsare expected to be small. The data
which are shown in figures 15 and 16 and summarized in figure 17 show the
model possesses positive directional stability and positive dihedral effect
for the range of Mach numbers from 0.3 to 0.6. Actually, little effect of the
bomb configuration is noted on the characteristics. The effect of the dorsal
fin is likewise small. The various configurations tested show an increase in
directional stability with Mach number'as is indicated in figure 17.

C0NCLUDING REMARKS

A subsonic wind-tunnel investigation of an unpowered O.11593-scale model
of the proposed McDonnell-Douglas A-X airplane has been made in the Langley
High-Speed 7- by 10,Foot Tunnel. The results indicate that for the range of
angles of attack and Mach numbers investigated, the model possessed static
longitudinal, lateral, and directional stability.

7



TABLE I - CONCLUDED

Wetted Areas

Fuselage, sq ft 6.727
Nacelle (2)_sq ft 3.293
Wing, sq ft 7.607
Vertical tail, sq ft 2.305
Horizontal tail, sq ft 2.527
Pylons (3), sq ft 0.322
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_ TABLE I - PHYSICAL CHARACTERISTICS OF MODEL

Wing
Root airfoil section NACA 63A017 Modified
Tip airfoilsection NACA 63A013 Modified
Taper ratio 0.30
Aspect ratio 5.00
Area, sq ft 5.00
Span, ft 5.00
Root chord, in. 18.46
Tip chord, in. 5.54
Mean aerodynam_ chord 13.16
Wing incidence, degrees 3.00
Geometric twist, degrees washout 4.00
Leading-edge sweep_ degrees 6.00
Quarter chord sweep, degrees 0.00

Fuselage

Frontal area, sq ft 0.293

Length, in. 64.00

Depth (maximum) in. 8.35

Width (maximum) in. 7.07

Horizontal Tail

Root airfoil section NACA 63A013

Tip airfoil section NACA 63A011
Taper ratio O.30

Aspect ratio 4.00

Area, sq ft 1.36

Span, in. 27.94

Mean aerodynamic chord, in. 7.73

Tail length (0.25 wing MAC to 32.69
0.25 tail MAC) in.

Quarter chord sweep, degrees 15.00

Vertical Tail

Root airfoil section NACA 63A013

Tip airfoil section NACA 63A011

Taper ratio 0.45

Aspect ratio 1.20

Area, sq ft 1.03

Span, in. 13.44

Mean aerodynamic chord, in. i1.59
" Tail length (0.25 wing MAC to 30.03

0.25 tail MAC) in.

- Quarter chord sweep, degrees _li_00
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TABLE Ii- Continued

B 0 M B S

Left Left Center- Right Right

Run M_ch a _ Body V D 8H_ deg Outboard Inboard line Inboard Outboard

24. 302 Vary 0o B2 On On -2 YIJ Y4 Y_J

26. .711 i_

I i
28.. 302 [ i YIJTI23 Y/+T7 YIJT456}

30. ,606 I

_2. .504 I '
33. .606

34..712 1/ :
35..3o2 _iJTl _+T7 _JT6
_6..50Z_

37..6O7

38. .7J_2 ' _' 1
39. .'_02 I YIJTI3 Yz.T7 YIJTz6
ko.. 505

Al.. 607

42. .71_ : 1!

A6.. 712

9530-F19-1027 NASA-Langley



TABLE II- TEST PROGRAM

B 0 • M B S

Left Left Center- Right Hight

_im Mach a _ Body V D ...........8H_ de_ Outboard Inboard line Inboard Outboard

if. ._02 Vary 0° Bl_ On On 0

2. J+o3 1 I
5' .504 !

4. .606
5..606

L6..719
7. .302 B2 YIJTi23 Y4 T7 YiJTf+56

8.._o3 I !

9..505 !i0..607

12..302 -5

13..505 i -5
14..302 I Off I
_..lo_ J i

, !16..505 ! !

1.,7..607 I 1 ! _i -18..713 I _ " iiJ

YIJ YA YIJ19.. 301 I

2o, ,4o3 _ I _ i [
i I I i

m ._o5 I i i | _ !

22. ,607 _! 1 I' _ i

'/530-F19-I02"/ NASA-Langley



TABLE I!- Concluded

B 0 M B S

Left Left Center- Right Right

Rn_ l_eh , a. [3 Body V I) 6H_ deg Outboard Inboard line Inboard Outboardr

47. .301 Var_r 0o, B2 On On 0 Y3JTI23 Y!+T7 Y3T456

48..505 I lzg. .6o7 (

50. .301 Y)J Y4 Y3J

51. .505

52.. 606

53. .301

5/,. .504

55. .607 r _! _t
[_6." .302 5.25 Var_ Y1J Y.4. Y1J

5'/..505 6.21

58. .607 7.22 .

59. .302 5.36 YIJTI23 Y2T7 YIJ

.5o 6.25 161.. 607 7•ll

_n2 _/ 2 ZlaT123 ZaTv Z.lJT45669_

63..5o5 6.2_, t ! ;
7r

i!

61.. .607 7.00 1

_65.. 302 ,5.4.2 Off

[66. .50':; 6.2,,3

[67. .607 %00
!

68. .302 5.42 I off _
69. .5o5 6.g_ ! , i
70..607 %00 ',* * V * _[ '_ / -_r

7530-F19-I027 NASA-Langley Model inverted
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TABLE III - TABULATED DATA

The symbols used on the data tabulation are defined as follows:

Stability Axis

Mach Mach number

Q Free-stream dynamic pressure3 ibs!ft2
Beta Angle of sideslip, deg
Alpha Angle of attack, deg
CL Lift coefficient

CD Drag coefficient
CPM Pitching-moment coefficient
CRM Rolling-moment coefficient
CYM Yawing-moment coefficient
CSF Side force coefficient

L/D Lift-drag ratio

Body Axis

CNF Normal force coefficient
CAF Axial force coefficient

Reference dimensions used for data reduction:

Area, sq ft 5.00
Span, in. 60.00
Chord, in. 13.10

CT_'___D_-__,--- ,
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; TABLE IV - MODEL SKIN-FRICTION DRAG COEFFICIENT

Component._, Wetted Reference Mach Number
Area_ Sq Ft. Length, Ft.

0.3 0.4 0.5 0.6 0.7

Wing 7.607 1.096 0.00562 0.00533 0.00513 0.00498 0.00486

Horizontal 2.526 0.645 .00201 .00190 .00183 .00177 .00173

Vertical 2.305 .966 .00174 .00164 .00158 .00154 .00150

Fuselage 6.726 5.333 .00388 .00370 .00358 .00348 .00340

Nacelle 3.293 2.082 .00220 .00210 .00202 .00196 .00192
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.ou_ _._b_ .uu _,£_ ._I0 ._JO_ ,0135 ,0012 -_001_ ;0053

.ouo _dl,_ ,uo _.o_ .3_1_ -,00_3 ,o051 ,OOil -_001_ _0053

.o_ _.ulO ,uu _,l_ ,_u_u -.u095 -,00_0 ,UOI3 -_001_ _0056

._,,_ _.b_ .ou 1,2_ ._j_* -,02_1 -,o_ .uOl_ -_001_ _005_
•_t,_ _dT.0_ ,uu (,9_ ,_ou -,03_ -,O_JO .UOL_ -!0013 _0059
.o._ _,_1 .uu o,oo ,0_91 -,0_= -.O_gL ,OOkO -,0013 .0060

.o,_o _._o_ .OU _,99 ./blO -,ObO_ -,0303 ,UOIO -_0013 .0063
,ou_ _7.3Z_ .OU _o.b3 ,199_ -,073U -.O_O ,OO15 "_0010 _0064
•o_ _t._._o ,Ou _._ ,_0o ,UO_O ,OiOd ,0013 -_0012 _0056



.ov_ 31.*._oo .uu b.i_ ,J31t .O_fl ,O0_O ,uo_o -,001_ ,005_ 1_,_57

_oOY _Xl_ CO_FFLCI_I_[S

._u_ ot_._2u ,00 -i._l -,_0€_ ,0_11 ,OoJ_ ,001_ -£0015 00_7

.o0_ Jl_.bgd .0O z.o? -.ooov .o_uw ._61_ .0015 -_0013 ,00€8

•bO_ JlO.3O9 .UU O.jO *€3_€ --_{]_0€ -¢O_i_ tO00_ "oOOl_ eO0_

.2,)* J1_._ oOU _.uo .ohio -.05oo -.O_u/ ,OOli -_0011 ,005€

.bn_ JL_._I_ .uu J.9_ ._36_ ._071 .Ul_ ,0013 -_001_ ,0050

. _,-"_,J .._

(:,""-P..-,,..._,_ r_ _ r _ _j. ._ ._ _ I ,',lu i,-T I z.J_q N €_ l..:_ -_,€ o N a >.;A ..... . _ r,..nl I ,[A L @,-4l.



:_bd ,_ ,_t.l_ _L_MA bL CP C_t_ CR_ gYM CSF LID

.li_ b_._'_ .uu -1._9 -._6bu .0330 •0_6_ •OOUb -,001_ ,O03V .7,891

.(ib b_.:_: .uO -.5_ -.i3_b .0_57 .ob_e ,ouOo -.00IU .0035 -5.630

.fi_ b_._u_ .uo L.Z_ .u29o .UZ_ .u_3_ .voob -.001u .O03U 1,3|9

.fl_ _4_._(b .ou _o_/ ._b_7 .u_ .0oTu •uuo_ -•000_ ,0039 _,_67

.[i_ b_.lb3 .uu _.b_ ._luo .OJ_O -.uobo ,Ool_ -,O00u ,0030 8,03_

.(i_ b_.M_ ,O_ 5.d_ °J6bT .Obli -•ozoi ,oul_ -.Oou9 ,O0_u ?,15_
,r_o 544._o .oo +.o9 ._llo ,u_9= -,o09_ ,ool_ -,ooo# .oo39 7,_77

_uuY axis COEFFI¢I_IS

F,_ _ _IA AbaCA C,_P CAF CFH C_M _YM C§F

,I1_ _.O_o ,OO -I._9 -,_o59 .02_ .U_69 ,UOO6 -_001_ ,0039

./l_ _3._ ,_U 1._9 ,0300 .0_1! •0_ ,000_ -_OOlO .0038

.{13 _._/_ ,OO 3•_{ •g_g ,,)13( .Oulo •OOO8 -_0008 ,0039

./I_ o_3.163 .uo _._ •_i_O •o13_ --•OUbb .0013 -.0007 _0039

._lJ _J,Ol_ ,00 b•_3 •_l ,0133 -.Oiod ,0016 -_00_6 ,0039

L I........ I .... J / A l0 p I I U "_ N _ L _ .=- ,,.i..g,, N A S g _ .......... - -- --



(_-,_ u,_i_uc_ _1 a-Y_ II_l_v_LSi _AS_IFLEU AFTER E@ yRS

.... _ C;_-__7_-

. .bh _ I_ aLPhA bL CU CPF_ CH,.i CYM C_F L/O

o,,,, _(.b,)_ .uu -._ -.11/_ .U_3O .O_bL .O0i_ -.O010 .UObo -5.103
_,.lo _Zl.I_ .00 1.1/ ,UOJ_ ,OdO_ .U_b_ ,UOld ".O01J ,O0_y el8@
_uo _z_._tJo .uu _._t .L_ou ,0_1o ,u_ ,uuL_ -,001_ ,00+I 0,279

_._( _do.L_3 .uo o._ ,_6_I ,035U -,009_ ,u0u_ -,001b ,005_ 13,4_8

_)u( _R,l_l .uu I._ ,b3lb .u_u0 -,01_/ ,00_ -,O01_ ,0060 13,_3_

huh _zf.l_b ,UO d, ll ,ob+! ,UbZ_ -,OZVb ,U0UO ",00_0 e00B2 12,702

.b_o _,hdZ .UU id,Ub ,fb_ ,OOlL -,039t .OOU_ ".00_1 ,OOb_ _e39_

._u_ _!._b_ ,uu LU.II ._u_l .u/6_ -.u;20 ,uuIO ",001_ .006_ I0e59_

F aUr- _ u_[_ ALH_. CN_ GAF ¢HM C_M _YM GSF

.b_}_ _b,131 ,Ou -_.b_ -._34U .02Ou ,u_t .0014 -_0015 ,0050

.buo ;_l.o,** ,uu -,2_ -,1173 ,u2d4 ,Ub=i ,O01; -,0016 ,0056

.bilo _dT.Ol)b ,O_J d.ll ._56 ,tIiSL ,0_0 ,OOIl "_001_ QOO4T

._Io _!.ll9 .UU _.ti_ .3_l_ -,OOdL ,00=3 .OOLO "10013 ,005_
._,i_ _Z I.I_ ,ou o,Sd ,_O_o -,_)102 -,O_dl ._010 -_001_ ;0055
._ul _,loJ .00 o,b_ ,_(Ob -,o1_l -.OUg_ .UOlO -.001_ ;0056
.bl}l @Z_,Ibl ,0O 1,2_ ,b3_i -,lJ2_b -,_Lbl ,U011 -_001S ;0060
._[_ _dl.(_O .OO o,O_ .bO_O -.1}391 -.Od31 cO010 -_0015 ;006_

.buw _Zb,L_3 ,0U _,_1 ,IL31 -,ub_ -,uJ_l ,0011 -,0015 ;006_
,bUD @Z_,0oZ ,UU IU,U0 ,lh3_ -,Jbll -,Ua_L ,0011 -_0015 ;0067
._Im _dl,_ ,OU _U,7 _ ._U_O -,_)I_ -,O_du ,O01_ -,001@ ;0067

L"..o I 11 I _" _" o i ^ ltl r I 1U,,Nr-_ _" '_ _" N _ 3,_ ¢ U N F I D E N T I A.L ,I, _



_[AUlLLTY _^IS-COEFFI_IE,_IS

•_C_ _lA ALPHA _L CO CPF _HM CYN C_F LID

._03 ct_-f3_ .ou 3.if ,163_ ,u_9 ,0077 ,OOIJ ",001_ *007_ &,lg_

._03 d_._ .UO 1.10 *_b_ ,0_ -,0_6_ ,UOOV "sO0_ sO07_ 9=393

._,_3 _lo.€_o .Ou _._9 ,o_b_ ,ubSO -,050_ ,O00_ -,001_ ,008_ I0,093

._ac _15.0_u .0U lu,7_ .f4l_ .u/Ib -,u/_O .O00_ -.0010 ,007_ 10,440

,_u_ _1_*_10 .U() 1d. U9 ,_Ol ,U93b -,LOb_ ,UO0_ -sO01? ,0089 9_9_4
.4u_ _1_.oo0 .uu L_.Ib ._9o_ .luoo -.13_L .uO_o -.001_ .0097 9eZ1?
,_03 2_.cob .00 J._} ,16b_ .OJ_9 .0076 ,0010 ",00_ .0077 _._6_

euul _AES COEFFICIEmIS

r,_C_ _ _IA A_P_A _V CAF CRM C_M _YM GSF

._u_ _b._b_ .UU _._1 .lob0 .0291 .OOIb ,0011 -_0011 .0076

._oJ _1_._51 °uo -L._b -°_10_ ,0_33 °Ol_U ,0011 -,0013 _0080

._eo _to._uf .UU .96 -.o_50 .O_Uf o0_ .0015 -.001_ sO080

._u_ _to._ ,uu €,17 ,uogo .03_ .0_3_ ,00l; -_0011 ;0080

._o3 _1b.73_ .UO _.3/ .ibb_ .0_93 .uO/1 sO01_ -_0011 ;0078

..u_ _i_._9 .ou _,bo ._blU .01_ -.0010 ,0010 -_0011 .0077

• _u_ _lh,O_b .ou 1.10 ._0_1 -°OOU_ -.O_OI .0010 "_OOIE _007_

._,_ _lb.o_u .ou xu.T_ ._1_ -,ob_b -,0¢_ ,0007 -_0015 ,0079

._.o _1_,_10 .uu 13.0_ ,_bU -°[i91 -,xObo suOOT -_001_ _0089

.;,_ €;o._6_ ,uu _,_1 .1679 .OZ_O .OUCh ,O010 -_0011 _0077



L_f, _,_._._... - _ _ ,__ +_ _ _ hu. _.-. _ i _ - Y _ i N i _ _ _ _ L_5 _ u _ C _ _t__ I F i g u a F T E R 1 _ Y R S

)IAOILLTY A_£_ CUhPP_CI_!_I_

_o_ I_1.1_9 .UU -.13 -.Ilib .Oa_o .u_o ,UOib -,Ooli ,U073 ,_,6_

Jk;_ L_T.#gi .Ol) _.iU .USdU .O3_ .u_ ,UUI_ -*O01U .0070 _e_9_

JU1 l_[.d(o ,UU 0,_ .3Zi( °0_ -*01_ 3 .0009 "*Ool_ *00_ J _e_OB
3od j_[.[_O .uo b,bi ._0_ .0_6_ -.0311 ,000V -.Ooi_ ,OOt3 $,8i3
3ol i_,_o_ .uu l._U ._OJi .uSi_ -.0_50 ,OOIU -,0_13 ,0070 9,_0
3oI l_._o_ .du lu._ .b_i_ .ubb_ ..t)/2u .UO0_ -,0013 .OOfi i0,398
3ol lZ(.ibd ,00 l_.J_ °_560 .0630 -.097d ,UO0_ -,O011 ,00_ 10.Z@3
3_d l_-(gJ .Oo l_.3J 1.01_ .iU70 -.139i .OOu_ -*001_ ,OOa_ 9*#b_
._Ol i2t._lJ .OO }0.09 l.[Obl *1_0_ -el�_J *UOlJ "*00_ ) !00_ _,)0_

j,J_ idZ._lb ,uu J.30 .i_�J .03_ ,O09d ,001_ -*001_ ,00_ 3.8@_

OOOT 4A15 CoEFFICI_Ts

,30_ zZ!._ .uu 3.2_ ._wb_ ,030_ ,00_9 ,0011 -tOOlO _0073

,3_i idY._3i .00 -_,23 -._013 ,0#24 ,Of3# ,001# -*001_ ,0075
.J,)_ zz_,t�_ .ou -,13 -.lll_ .0_3 ,05_b ,vOlb -_0011 ;0073
,30d 1_1.093 .Ou .90 -,O£l( ,U@Ub .U@UO *O01b -_o01l ;0077
,_u_ id(*_9t *UU _*10 *Ob�J .03bb ,O_b *U019 -_0009 _0076

.301 idl.i_O .00 _,3o .2339 ,oZZ3 -,uu_ ,O010 -_0011 ,OOT_

.301 1_?.27_ .0_ _*_ .J_Z ,0119 -.oio3 ,OOiO -_O011 _0073
•3,)d J_l.(bb .UU _.61 ._k2_ -.0010 -.0311 ,0011 -_0011 _0073
.Jdl i_?.3O_ *UU (*Bd .505_ -.01(0 -,0_50 .001_ "_001_ t0076
• 3UL j_7.OO* .uu iu.oo .Oo_ -.ub_ -.UI_U ,0011 -_0011 ,0071
,Jul i_7.ib_ .00 I_.3_ .ooJ_ -,lOi_ -.o_l_ .0009 -_0015 _0082
.30d 12t.l*J .UO i**SJ i.uOb* -.150_ -,iJ�/ ,0013 -!001_ .0083

,3o_ 12/.o/0 ,uu 3.3U .1oI_ ,0301 .OU_ ,001_ -_0011 .008_

t ,,"•.T

•_ ,._

. _.'.._ .- ?::...

......... o :¢,._

- : "/__.



'_-;_1_ SPE_U [O._L [_Sf 7_9 _UN V dAL_r_G_ 731 6_--' .......... _ _0_t1_/b7_

5[_LLITY _15 COE_FICi_N[5

._,G_ _ _IA ALPHA _L _ CP_ C_H CYN CSF L/O

.bue3ZUol_ .00 J.Sf .19Z7 .0_0_ ,O0_U .000_ -,001_ ,006_ _79_

.SUb 319.6_i ,OU -L,bL -,_13_ ,O5_b .07_ .0013 -,001_ ,007_ .€,058

._0_ 319._r5 .o0 -.39 -,lldb .0_6: ,05bo ,0010 -,Ool_ ,0071 -_.55I

._ub 319.029 ,uo ,91 -,Oibl .U#Z_ ,0370 ,001: -,O01Z ,006_ -,36Z

.505 3_.053 .U0 Z.2_ .0_75 .0_01 .019_ .001_ -.001_ ;0069 Z.18_

.bUS 31_.393 .UU 3.5b .19Z_ 0_01 .003? .U0U_ -.001_ .006S _.80S
,bo_ 318.T_ oO0 _.95 ,_0o9 O_ZZ -,0133 ,0010 "_001Z eOOb_ 7.26b
.bO5 319.3_7 .UU b.Za ._lbi 0_63 -.0Z_7 ,00U9 -.001_ .007_ 8.99_
.bO5 319.307 .OU 7.b# ,b259 U52b -,0_32 ,000_ -,001_ ,0075 _,999

._5 31_,97_ ,UO 10,_ .(_O_ o703 -,o6uZ ,OOU_ -,001_ ,007_ 10,530

.hOe 31_,3v9 .uu 11._/ ._3L? ObZl -,o_SL ,001L -,001= ,007_ 100135
.505 319.201 .uu 1_.53 ._77 ,0_4_ -,1150 ,0011 -,000_ ,007_ 9,3@8
.504 31_._ .Uo 13,10 ._Z_7 .10Z_ -,1_;1 ,u01d -,0010 eO07_ _t01_
.505 319.5_ .o_ LJ,6_ ._o_ ,109_ -.1380 ,OO_L o,001_ •00_0 _e6_Z

BOOY AA15 COEFFICIeNtS

_,IAC_ _ _TA ALPHA CNF CAF CPH CHH _Y.M GS_

,_ub J_o,19_ .00 3•5? ,1_ .0_81 .00_0 ,0009 -_0011 _0061
.SUb Ji�.b_l •00 -L•61 -._1_ •0_05 ,07_ ,0013 -_0015 _0077
• 5o_ _19,97_ •o_ -.,39 -,lle_ •o_57 .ObbO •0010 -_0013 _0071
,50_ _19.029 .OO .91 -.015# •0#_# •0310 •0015 "_0011 .0069
._ _0,us_ ,oo _,22 .o8_9 ,0367 .01_ .001_ -_0011 _0069
• 5_)_ _19.3_3 .0U J•5_ .L�_ .0_1 .003_ •0010 -_00|_ 00065
• 50_ 5[_.73_ .ou _•95 •3093 •0156 -.0133 •0011 -_0011 ;0069
.5l)_ J19•J27 •0U b.2_ ._1_ .0005 -.02_7 .0011 -!001Z ;007_
.505 J19.30? .0O 1.64 .5Z80 -.017r -.0_3_ .0010 -_0013 ;0075_
.505 319,109 .0_ _.9_ ,634b -.03_ -•0563 .0009 -_001_ _0077
.50b _19.979 .O0 10._ ,?_00 -.06_ -.06_ _0008 -_001_ ,0076
• 50_ 3L_,J99 .uu ll•_T .b30_ -.08@_ -.0_51 •001_ -!001_ ;0078
.5t)b _19,_01 .UU 1_,53 ._b_ -•1001 -.llbO .0013 -_0007 _00.7_
,5(_ Jt_,dgd ,OU 13,1u ._11 -,_0_3 -•1_1 •0019 -_0006 ,0077
.50_ _19.5_b .OU J_.6_ .9_69 -,1168 -•1_0 •0023 -,0007 ;0080
.bO_ _1_.db_ .OO 3.60 .199_ .0_76 .OO_ ,0010 -_001_ Q0067

(-; li I'li _ r ,_ _- ,,, T 1 ,_ , o _ €, _' A 10 f 1 [ U N "q F I.. 5 e f* _ N A _ A L............. _.;':-<9i.. @



* R * :q A_ _ _ U _ F ] U _ N r _ _ L 1X 1u F I T)U N N E_L 5 N A S A P H _ L I M [ N A R Y e _ e

6_nUP 4 u,_w,_AUEu _1 3-YH [NfERV. ALst U_CLASSZFZED AFTE _ 12-YR_

HIgH SPELU TUnNeL |_SI 7_9 RUN ZU UALA_C_ _3_ 09/;_#_T_

_ .__"_._-_._._._..-:.._.
v-_re :: F-)_._ -. S {A_IL1TY AXIS C()EFFICI_NIS

_AC- _ ,_TA ALPHA _L CU GPH CHM GYM CSF L/D

.so7 4_r._9 ,ou _.0Z ,£530 .0_3_ -,0019 ,00O_ -,001_ ,0070 5,119

.6u_ _'_._Sb .00 -.SB -.lOb1 _ob33 .0561 .001_ ".001? .OOBI -1_9_Z

._u( _2r,7_3 .QO Z._Z .123B .04_0 .Olb_ .UO09 ".001_ .0067 _.811

._u7 _,153 .oo _.oo ._5_6 .o_3a -.00_5 .Qoo_ -.00i_ .OOb_ 5;8i5

.607 4_.0_5 .00 _._ .3Z_1 .0_4_ -.U123 ._007 ".0015 .0070 7.17_

.6u6 ;_?.57e ,ou 5._9 .37e0 .046b -.0201 .uoo7 -.0015 oOO?_ 6,107
,bd7 421.633 .0o b.Z7 ,_30 .0;95 -.u27Y ,Qoo/ ".001_ eOOT5 8;953
,So6 4Z7.53_ .O0 t.01 .=0_ .0533 -.035_ .0005 _o001_ .0075 9.5_0
.6or _zT.blo ,uu f.7t .5636 .0ST7 -,0_26 .O0O_ -.0017 ;007_ 9;773

.bO_ 4Z7,_1 .OU 9.0Z .663_ .Ob_O -,055_ .O00_ e00_7 t007Z _.b_3

.bQ9 _J0.121 .00 9.75 -?163 .0771 ".OSb3 .O00Z _'00Z_ .007_ _'Z_2

.6Ur _.534 .00 _.01 -_535 .O_U ".0028 .000_ "'001_ .0053 5*760

_our _k£5 COEFFXCIgNTs

.oO[ _T.98_ ,uu _.0_ .2560 .0_60 -,0U19 .0009 -_001_ _0070

.bOo _7.3oZ .OU -1.96 -.ZI2_ .05_I .0768 .0016 -.0019 .OOBZ

._o_ _9.25b .uu -.5_ -.lo_b .oSZZ .0551 .001_ -_0017 ;0081
.bOb _7.Jb/ .UU ,8_ .U05_ .0_7_ .03_1 .001_ -e001_ ;0070
.oo_ _ar.r_J .oO _._ .J_5_ .03_ .OZb_ .0010 -_0013 ;0067
,out _,153 .UU _.OO ._570 .0259 -.00_5 .0009 "_001_ _0068
.So/ _2_.0_b .uu _._1 .3Z_O ,017U -.0L_3 .0008 -_001_ Z0070
,_oo _/.b7b .ou 5.49 .3e06 .OlO_ -.O_Ul ;0008 -_001_ ,0071
.ou_ _ZY.b33 .uu o._I ._6 .0009 -.0_/_ .0008 -_0015 _0075
._0_ _Zr,530 .00 /.01 .SIOQ -.o090 -.035_ .0007 -_001§ t0075
.sO7 _7.610 .00 7.71 .565_ -.01U4 -.05_6 .0006 -!0016 e0076

.60_ _7.951 .Ou _.0_ .6656 .,03SO -,0_5_ .0005 -.0016 e007_

.bo_ _30.1_1 .oo V.75 ,lifo -.o_b_ -.Ob_J .0005 -_0016 ;0072
• bO_ _.53_ .OO _.Ol ._559 ,026_ _.OO_U .0005 "_001_ _0063



_ioH SPE6u T=5[ 7e9 won IZ pA!LA._C_ 731 O_/l_!_T_

_ACH _ _ETA ALPHA _L CU CPK "_H GYM GSF _10

• 301 L26.959 ,00 -leO7 -.261L *0523 ,2561 *001_ _*002_ .0091 _#,988
.3UZ 1Z7._L5 .O0 ,01 e.ZT6Z .0475 .Z388 .001_ "'b0gl ,0089 o3_?i&

,302 1_7,6_ ,00 E.23 -,00_0 ,0_13 ,2063 ,001_ -*0020 .0088 -,09T
,3ua laT;_S .uo _.36 .u83_ .b,0i .1_o_ .ool_ -.0017 ,000_ Z;00_
.301 IZ/oIO0 .O0 _._U .1716 .0_03 .1760 .OOl_ -*001_ ,008_ _253
.3u_ z_r.rro .oo _.bl ._6uz ,0_i_ .z6z3 .ooo_ -;001e .oos0 6;Z09

._o2 z_T._6z .oo r._o ._3s5 ,0_5 .13z_ .oooe -;0o1_ .o07_ 9,067

.301 1_6._6e .oo iO.EI .bE30 ._09 .102e ,000_ -,OogO oOOTf 10;309

.301 _7.152 .o0 l_o_J .T�I_ .O_bl .0777 .0003 -,OoEt ,007_ 10,397

.3u_ 1_r.5_5 .00 1_,6_ ,V505 ,0975 .0393 ,O00T -_00i_ ,0080 9,T53

.3o2 127.5_ ._0 16°7b 1._90T .IE_3 -.0193 eO01o -,001_ ,0085 8,56b

_OUY A_IS COEFFICIENTs

_,AC_ u U_T_ ALPHA GNF CAF GPM _HH GYM CSF

• 30Z 1_7,59_ ,ou 3,3_ o087_ *03_1 e1906 QOOl 3 -zOO19 sOOB_

• 30i 126*_5_ oOO -_*07 -.2_19 ,0_75 ,Z501 .0011 "*OOEZ ,0091
• 30Z Z27.915 ,oo *01 -,1"76_ .o_15 ,23_B ,0013 -_0021 _0089
.303 LZ8°291 .OO _p1Z -.0_ .0_57 .ZEZ5 ,0013 _!0021 _0093
.30_ L27._92 ,OO _.23 -.002_ ,0_1_ ._063 ,O01Z _0019 _*0088_.
.30_ 127._95 *00 3.3b .0_5_ .03_ ,190_ ,0013 "_0018 _O08T -
°301 £Z7.100 _UU _,4_ .l/4J .0260 ,lTbO ,0013 ",0017 ,0084
.30_ 1_7.770 ,00 _,bl .2629 ,0163 .1613 ,0010 -_001_ _00@0
.302 127.376 _00 6,76 .35[= ,003_ .I_T_ ,0008 _,0018 _00T6
.30_ _.56_ o0O 7.9u ._t_ -.o1_ .13_u .0009 -_001_ _0079
• 30Z Z_6,96e *O0 10*ZI .b23_ -.050_ .10Z8 *0008 "_0019 t00TT
.30Z 127.1b_ ,OO 1_*_ °7_7 -°09_9 ,0_f7 ,O00T -_00E0 _00T0

o30Z 127._9_ _OO lb*7_ 1.0_79 -*t�Jb -.O|_J ,_01_ "_0013 _0085

::._ o_-

_... . "_!..- :
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HI_M SP_O TU,_,W_L T_ST 189 NON 11 - _ALANC= 731 091_il67!

sTAbILITY AAIS COEFFICIENTS

•_A_ _ _ETa ALPH A GL CQ CPM GHM GYM GSF LiD

.7L3 542,0_f .00 _o_3 ,Z877 .U69L -.0319 ,Q013 -oO00_ .005_ _,Ib_
,713 5_1,7b0 .00 3,6u ,Zb_7 ,065b -,0169 ,oOOv -_0009 e005_ _e039
.713 5_2.3(_ .00 3.03 ,d220 .063_ -.0000 ,OUuU -,0010 o005_ 3,501 _

.(13 5_2._ .00 1,3_ .1059 .Oh30 .0329 .O000 -.O01Z oOOeZ l_b80
.l13 541.892 .o0 .4_ ,04e? ,065b ,0477 .0005 -o0011 ,0050 _6_3
._13 5_1,BB6 .00 _,2Z ,2867 .069_ -,03Z3 ,001_ -,0007 ,0051 _,lZ_

bOD_ AXIS CUEFFICIEN[S

P',AG_ Y uETA ALPHA CNF CAF CPH G_M GYM _SF

.i13 o;_,027 ,oo w._3 ._91_ .0;77 -,0319 ,OOl; -_0007 !0053

• 713 _1,(60 euo 3_ _Zb_Z _0_ -o0169 e0009 -_0009 _005_
,f13 =_2.37_ .00 J,03 ,Z2_9 ,0510 -oO000 _0009 -POOl0 e0055
.ll; _;2,_oJ .00 _.27 ,ll06 ,05bB .Ol_b ,000€ -!0010 ;0059
,713 _2._7_ ,OU 1,3_ .107_ .ObOb o0329 o0006 _0011 ;OOb_
,(1J =_l,ug_ ,OU ,_* .0_3_ ,ObSL ,0_77 ,0005 -_0011 _0060
,llJ _1o_8b .0_ _,Z_ ,_909 ,O_SZ -00323 ,0013 o£0007 _005_

J_ -7
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+_- u_Sfl.._ IIIF |t_ tXlg FT TUNNEL5 e_ NASA PR_'LININ&_Y @.@-t.

SPA_iLIPY A++S CDEFF_Ci_NIS

;4A_H _ _TA ALPHA _L g_ CPM _HH CYM CSF L/O

30+ 1_7.891 +ou -z._l -.IB+A .o+_b ..o737 .0017 -,0017 ,0083 .3.903
302 1_7.977 .00 -.+_9 ..0891 .039_ -o0185 ,001_ -eO0!_ .007_ -2._72
301 1_7.09_ oOO °93 -,OILb .037Z -.0133 .G015 -.0013 ,0080 -,309
302 127.863 oGG _°05 .Oeb_ .036J -e0079 .G01_ "*0013 .0079 1t84_

.301 1_7.373 .GO 3._0 .1776 ,0363 -.OoZ6 .0011 -.0017 ,0077 +;070

.3G_ 1_1,b5_ .GO _.35 ._EBO - .037_ ,0026 .O00B -.001_ .007_ 6,08_

.3OZ 1_7.65_ .OG 5.#9 .SG_O ,0396 .0073 .OGOT -e0015 eOOT5 ?eTTb

.301 1_7.357 .GO 6.66 .39SZ .G_30 '01_+ .GO10 ",0015 ,0077 9,1'_" 16,048

.3UZ 1_7.73Y .OG ?.8Z ._773 .0_7_ .017_ .GGO_ -.O01b eOO7_

.3_] 1_6,_b_ .uu 10.1+ .6+_3 .G59+ .0_7_ .GOOb -,0017 ,OOTZ 10.8i7

.SOl A_6.8_ .GO l_.+Z .7999 .07+7 .0367 .GO00 -.OoZO .007_ 10;708

.30_ 127°63= .00 1_.63 .941_ .Gg_O .04_4 .0000 ".OoZO +0081 9,95b

.3OG _.+_ .GG 1_,_1 1.GTb+ .1Z3_ .G370 .GOOT ".00_7 .OOS? @,71_
.301 1_7,373 ,OG 3o_3 .14ee ,G363 -.GO_6 .GOI_ -*0013 +0077 +,IOZ

BUDT AXIS COEFFZCIE_TS

_,AC_ Q BETA _P_ CNF CAF CPH G_M GYM _F

.301LZ7.Z77 .00 J,ZO .14B6 ,02BO -.0026 ,001_ -_0013 _0076
• 30£ 1_7.b91 .ou -1.31 -.1669 .03BT -s0_35 .GOX@ -10016 zooB3
.30Z 1_/.977 .0u -.t9 -.0_9_ .0389 -.01U_ .001_ -_G0Z_ - _0078
._t)l 1_7.09_ .OU .93 -.01G9 ._3_ -.0133 .G016 -_0013 _0080
.30Z L_r.d63 .00 ¢.05 .ubT_ .o337 -.00[9 .0015 -_O01Z ,0079
.J(_J 127,373 .OU _,2_ .]_93 .02SO -,OG_6 ,001_ -_O01Z _0078 .-
._0_ z_7,bse .uo +.35 ._G+ .O_G1 .O0_b .0009 -_001_ _0078
.30_ L_T,65_ ,GO b._ .31G3 .OIOG .0G73 .O00B "*001_ _007_
.Su_ A_7._5! .UU 0.66 .3_5_ -.i)029 .uZg_ .GOL_ -_001_ _0077
.3n8 1_7.739 ,00 7.6Z ._fgL -.0179 ,GITZ ,0010 -_0015 _0079
.3o_ _.B_9 .uu 10.1_ .6+Z+ -.05_6 ,ozld .00o8 -_0016 _0072
.3t)1 L_6._SZ .00 L_-_Z .7_6i -,099G .03_ .000_ -_0020 _007_
.302 1_7.63_ .OG 1_.63 .93._ -.14bL ,G*_ .GO05 -_0020 +008_
• 30<_ 1_.42e .UU i_.el I.GbSG -.19Zo ,0310 .001_ -_001_ _OOB7
• _01 A_T.37J .OU 3.Z3 .A_O_ .OZT_ -,00_ .001_ -_O01Z _0077



rlION S_E_D IU_'_r_EL l_._l tb9 RUN 13 UALAN(.;,_.(3J. 09/14/6T_

Sr_ILITY A,_I5 CoeFFICIENTS

_CM _;_ dF..TA ALPHA Ci. _U CPH CHM CYFI CSF li,J_

.50b 31_,b73 .00 a.39 ,513_ ,0530 ,135b ,O00b --001 __ ,0077 9 o686_
.b05 31o.9_1 .00 90_ ,bob9 ,0595 ,1236 oO00= -00019 00079 10e_07
.5U_ 318.7_5 .00 _ 10.72 .7075 .Ob8;' o1105 oO00_ -.001_ eO07__ lOe3T_
.505 31_.894 .00 11._5 .l_ .0801 .081_ o001€ -eOOIT ,_OOTt_ g _,T66
,5_5 319.()_1 .Ou 1;_o3t_ ,e}lUl ,0U57 ,0687 ,001_ -,0_1_ .007_ _ o4,60
.bo_ 318.523 .00 1z.gb .u_b3 .0920 .0592 .0017 -,,001_ eOOTb 9e191
.506 3_0,3b_ ,O0 13,5;" , U7_.8 o0991 .U489 eO0_O ",0013 ,0075 _,805
,505 319,5J[ .OO I_,02 ,t_959 01059 ,034b .UOZ_ -,001_ cOOT _- 8-e_'58-
.506 3ZO • 0:"_. .0o _.€1 .51T_ .053{) .13_9 .0006 -,,Ool_ ,,0075 9.76_

UODY AAI$ Co_FFIGIENT$

_:w_C, _ U_[A ALPffA CNF CAF CPM G_M _YH _F

,505 J19,673 ,00 _.3_ ,515_ -.0_ ,1_5_ ,O00S -_0017 _0077
.5o_ dl_.9_l .uo 9.4_ .6081 -.041Z ,1_36 tO008 o_0018 _OOT9
,50_ _18,T_5 .O0 /U,7_ .707_ -oO6_ .llU5 cOO08 -,OOlB _0076
°505 Jl_,_9_ cOO 11,_5 .7_16 -.0821 ,0812 .OOIT -;001_ ;0078
.505 _ls.ozi ,oo l_,_u .e09o -o0900 .06_ ;0015 -_001_ ;0075
._0_ 3i_.bZ3 ,00 1_,9_ .u_30 -,09_ ,059_ e0019 -o0008 ;0076
,50_ 3_(),3b_ ,OO 13,5Z .e/lO .,107_ .0_9 .0022 -;0009 ;007S
._(_ JL_,537 ,oo i_,O_ ,u9€1 -,ll_l .03_6 ,00_ -_0008 ;0078
.Suo JZO,O_ °00 _,_1 ,5197 -.0233 ,L3_9 ._00_ -sO017 ;0075



_ _ _ *J A _ A _'4,"_ -- - --I I _ O _ T A 10 F T T U _ N E L _ t _ o N A S A P R E L I M E N _ R Y ee.

_H n u P 4 Uo.._ H_u EU A ] _- Y _ I NT E R V _ LS . U_ _ _AS5 _ _ IED Af TER l_ YRS

_L_H 5P_tU T_I_L |_Bf 7_9 HUN 16 OALA_3t 09/_/67*
-_-

.5_5 _1_,_60 .00 _.b_ ,IB90 ,U377 .000o ,0009 -tOOlb eO0?_ 5_0|3

.505 319.19_ .00 -1.B8 -.199_ .0_9{ ,.02_5 .0013 -.0019 .0093 -_,010

._V_ 319._B5 .00 _.17 .08_b .037_ -.005_ .OOLl -,0015 ,OOBQ _tZ3_

.50_ 31_.001 .00 3.50 ,1869 .0376 ,O00e ,0009 ,,0016 ;0079 _;97_

._05 319,05_ ,oo _.03 ._9[3 .039_ cO0?5 ,OOOZ -.O01b eOOTb ?o_Sb

.50_ 31_o7_7 .00 7,U_ .5113 ,O_gb ,OZX_ tOOO_ -_001_ ,0080 10e300

.50_ 31..ei_ .oo _._o .ozbo .057_ .0Ze; .000b -;001_ ;007_ 10,7B6

.50_ 31o.805 .O0 10.53 .T179 .0_ .0355 .000_ -.001_ .0080 10.816

.bo_ 31_.?_b .ou. 11.75 .f9_1 .0777 ,0393 ,001= -,001_ ,008_ 10_189

._b _,_ .oo 3.61 ,le99 ,037_ .oo09 ,oo09 -,o01_ ,007_ 5.030

U_DY AXlS COEFFICIENTs

F.A_n ._ BETA ALPHA CNF CAF CPM C_H _YH _SF

• 505 3[9.Z6_ .OU 3.6_ .1_0_ .0Z57 .000_ eO0_0 "_0015 _0079

.SU_ J19°199 °00 -1,88 -._OO_ eO_3| ",OZ_5 .0013 -e00_9 e0093

.5o5 _20.117 ,00 -,59 -.1111 .0_29 -,01_5 ;0014 -_0017 _0087
• 505 _19.e_5 ,O0 ,79 ".0141 ,0#01 ",01_3 ,0013 _0015 o008 !
.505 31_._5 ,00 _.lr .0_5_ .o3_e -.oob_ .0012 -_oo15 zO080
• o0_ _/_,001 ,Ou _,Bb .L_U9 .0259 ,0008 o0010 "_0015 !0079
.5o_ 31_.059 ,o0 b,o3 .Z995 .0135 .00r5 .0009 -t0016 _0076
.5o_ 31_.T_e ,ou €._1 ,_ -,o016 ,01_0 .0010 -_0o15 ;0017
,5o_ 3_,T_r ,oo ;,_ ,5_30 -,02o6 ,O_lg ,0011 -_0016 ,0080

._o_ _ld.80_ ,00 1v,53 .f175 -,obS_ ,0355 ,0011 -,001T !0080

._0_ 31_.?6b .00 Jl.75 .790_ -.0850 .0393 e0018 -;0015 e008_

._o_ Jl_,e_ .oo _.61 ,l_l_ ,oZbr ,U009 ,00i0 -_0015 _0078

¢ .............. _ I [* _ _ T A 10 F T ]U N N P. L 5 _ _ _ N A 5 A C m - - J_ I *"*



e _ _ _ _ _ _ ,qlll ......... _ _ _ / X 10 F T I u _ N E L. _ _ e e N _ S A P R E L I M I N A H Y o o _

6 _ 0 o P 4 v U _ 4._.a R ,_ ts t: u ._ I J - Y K .I. (.i T F _ v A L. $ , 0 e.. G I. _ S ::1 .[ F L E 0 A F T E i.1 }. _' Y _RS

_ _[_._[t.LTY A,_IS _;OFFF[C.[FN[S

_H _ o_[_ ALPHA _L G_ CPH C_M GY_ €$F LID

,_UZ Z1_,133 .U0 -1°5E -o1_50 ,0_ -,02_7 ,0013 -o001b _008_ -_,17Z
,_03 216,bb9 ._o -.35 -.101b .0_03 -.0193 ,001_ -.001_ ,0079 o2,filT
,_03 21_,36_ .uu .87 -.u1_0 ,0J7_ -,0130 ,001b "o0014 ,0079 "o373
,_03 216.01_ .uu Z,IU .07_4 .0363 -,0071 ,001_ "_O01J eOO7_ ZeO_O
,_u3 21_,42_ .0u 3,3b ,1b_7 ,03b_ -,0013 e00XU -,00L_ o0077 4o_T#
.€02 215._57 .00 _.59 ._SL@ ,037_ .00_3 ,O00U °.O01b oOOT7 6e630

,_03 216,572 .00 _,_0 .532_ .0510 .0210 .0010 ",001_ ,008_ lOo_e
.%b3 216,3Tb .00 _,63 ,_2_7 ,0570 ,0267 ,0006 ",001_ ,OOr_ 10,80_
,402 215._07 .bO IU,8_ .7139 .065_ .0321 .000_ ",0018 o0078 10,858
.%03 _16,359 ,u0 Lg,O9 ,_003 eul#o ,0378 ,U00_ ",001_ ,008_ 10,7_2
,_u2 215.713 .0o 13,2b ,_762 ,0_ o042_ ,00O_ ",0020 ,0080 10,35_

_ODY AXl5 COEFFIC_LNFS

_,_Cn _ _ETA ALPHA CNF CAF CPM CHM _YM C_F

._03 _lb,uO2 ,00 3,30 ,1637 ,0260 -,OUl3 ,0010 -_O01_ _00T_

._0_ _1b,133 ,00 -1,5E -,l_bl ,039_ -,0_7 ,0013 -,001T ,0086

._OS _16,669 .Oo -,_ -,1017 ,0397 -,0193 .0014 -_0014- _007_
,WO3 _16,368 eOO ,87 -eOL3_ ,03T7 --,0130 e0016 -_0013 _0079
._0J ZI6,_I_ ,00 Z, L0 ,074b ,0336 -,00TI ,0014 -E0Ol3 E0078
,_03 _16._29 .00 _.30 .lb_b .0260 -,0013 eO01_ -_0013 ,OOTT
.4oZ Z15._br .Uu _.59 ._533 ,0177 ,0U_S ,0009 -,001_ ;0077
._0_ _lb.12b .00 _.a9 ,3_95 °0053 ,O_U2 ,0009 -_0015 _OOT9
._03 _lb. T69 ,OU _.1_ ,_€5 -,010_ ,015T eO01O -,0015 cOOT8
._03 21_.57_ ,00 _,_0 .53_0 -,0273 ,0210 ,001E -_0015 ;008]
.40J _tb.375 ,0O. 9.63 ,b25_ -,047_ ,0Zb7 ,000g -_0016 ;0078
,_0_ _15._07 ,00 IU,_ ,7131 -,0701 ,0J21 ,0008 "!0017 o0078
._0_ _16.359 ,0u 1_.09 ,7_97 -.0947 ,037_ ,0008 -_0018 _OOB|
._OZ _15.T13 ,0U 1_.2b ,_/lb -,lld5 ,0_Zb ,0008 -_0010 ,0080
• _0_ _zb._3 .OU 3,3e .lbS_ .OZb_ -,OOL_ ,0009 -_001_ _0076

_. (,L ....... _ _. _ -- .m .m * ? A lO F T 1" O N N E L 5 *.i_ * N & $.A



_ -1_5_ III1_1_ _e_ fAtU F( IUNNLLS eoe NASA pRELIMINARY _

5 _ ,_ u P _ - u ,_ _ ,_ _ R A u E U _ I a - I _ L _ [ E _ V _ L S t U _ G L A S 5 | F I E O A F T E R _ _ y R S

HIgH SPE_O Td_NEL i_5| 7_ _U_ L_ _ALA_C_ 131 0_/14/67£

STABILITY AX15 CuEFFICIENT5

_C_ _ _Ei_ ALPHA _L GD CP_ CHH CYM CSF L/O

.71_ 5_2,98_ ,00 3.B5 ._531 .ObSO ,0104 ,O01O -.0010 .0055 3_895

.(k_ 5_,35Z .UO 3,11 ,_173 .0619 .008_ .O00B -.O01E ,OOE_ 3m509
,713 5_L,5_L ,00 _o25 ,161b ,0601 ,Oo_9 ,OOU_ -.O01b .0070 2.b6_
.713 5_1,57(I .uo 1,19 ,u_3_ .0613 .,0003 ,O00l -,001_ ,0070 1,5Z0 _.
.(13 5_2,121 .uo ._5 .0315 o0643 -.O05Z .OOOb -,001_ ,006_ _€90
.(13 5_2,_1_ .0o -,66 -,0232 ,0695 -,010_ ,UOOL ",00 _S ,007_ -.33_
,71_ b_.7o3 .oo _._b °27ZU ,U_ ,O1LJ ,001_ -=000_ ,006_ 3.gbb

_ACH _ B_TA ALPHA CNF CAF GPM G_M GYM _F

• (L_ _2 "984 *O_ _*65 ,256_ .04T9 o010_ .0011 "_0009 S0055
• ?1_ _2,352 ,Oo _,11 ,220Z ,0500 ,OOUZ .0008 -_00_2 _0059
,r1_ _i,54_ ,00 _,25 olb37 .0537 ,00_9 ,0010 --O01b EOOTO
,(13 =_1,57b .OO 1*19 .Ug_ .0593 -.0003 .0007 ";0016 _0070
.713 _2.121 ,uu ,2b ,03!_ .ob_Z -,O05Z .0005 -;001€ ,0069

. ,,_.,

•,o. N As A ......... _I I

r_--



*it .4_5 - .... -€_- 7x10 FT TU_NbLS *e* NASA PRELIMINARY **

HIOH SHE_) TU,_._.. [_| 7U9 HUN 17 UALANC_T31 0?/l*/bTm

"_'_._ StAbILItY AXIS COEFFICIENTS

.but 4Ze.2_2 .uO _.U6 ,_b7 ,O_l_ • O05b ;O00e loOOll_ 1007_ Sl93_

.hue 4_.25_ .ou -_._ -._o9o .oboe -.02_ .u01_ -.0019 .009_ -3.435

b07 4_B.947 .u0 .71 .00o3 .0_55 -.0089 .00ZZ "0001= 0007_ ,00b
but _IH.O59 ._u _.3b ._175 .0_I_ -.0_Jle .0010 -.0015 .007_ _.809
606 _ZT.46e .OU _.Ob ,Z4bZ ,0_1_ .005_ ,O00_ -,001_ .007_ S,9_
60T _2_.7T1 .O0 _.eb ,3ue7 .0_25 .0096 ,000_ -,O01b ,0073 7,ZbO
b07 _Z_,Z3_ ,UU b.b5 .3706 .O_ ,013_ ,O00b -_OoIT ,O07b _e3_
607 _Z_._9 l00 6.l_ .;3b_ ,0#7_ ,01_ .0007 -,001f ,0077 9,210
606 _7._6 .uu 1._ ._gbe .050_ ,023_ ,O00l "*001_ ,007_ _,757
b_7 _2_.293 .00 [.97 .b_TT .055_ .0_97 .00Oh _*00_ .00T_ 9_90T
607 _Z_.751 .ou 10,7_ .599e ,061_ ,03b_ ,0005 "*001_ * 0075 _'80b

bob 4_b.6_0 .OO 9._1 ._@e@ .0bb_ .0_09 .0006 -.001_ .007_ 9.710
.606 _ZT._ .00 10.14 ./003 .0Tbl ,0455 .0006 -*0019 .0077 9,3_6

_00Y AXZS COEFFICIENTs

_,_C_, u _T_ ALPHA _F CAF CPM CNH _YM C_F

._r}( _Z_*_ZZ ,0u _,0o .Z_7_ ,023_ ,00_5 ,0009 "_0015 _0071

• Oo_ _z_,_5_ *00 -_.4_ -*_113 *05_0 -.0Z_7 *001_ "Z0020 _0094
• _0_ _9.3_2 ,Ou -,9_ -*1105 ,0503 -,01b_ ,001_ -_0016 _0089
• b0! _.94T .00 *Tl .000_ .0_Sb -.00_9 *001_ _0015 _0078
.60_ _Z_,bb9 ,OU _,36 .1191 ,0370 -,OOL_ ,001_ "_001_ ,OOT_
• OO_ _7,_b5 ,O0 _,Ob ._7_ .o_eO ,0055 .0009 -_0015 _0073
.bo_ _H,771 .ou _.8b .311i .01b2 ,00_6 .0008 -zOO15 _0073
.b{)t _._3_ ,oo _,6b .3731 ,0077 ,013e ,0007 -_0016 _007_
.b0? _d.299 ,Ou o,_o ._3_3 -,00_1 ,01_B .U009 _*0015 ,0077
,6o_ _7,946 ,ou I._ ._98_ -.01_0 .o_3U .0009 -!0011 _0077

,bur _8.751 ,Oo o,7Z .oul_ -.0303 .0359 ,0008 -_0017 _1007S

.bO_ _Zb. b_u •lOU _.;1 ,bSO_ -,0_01 ,0_0_ ,0009 -Z0017 _0076

.60b _7._ .00 10.14 .To_I -.O_gE .0_55 .0009 -,0017 .007T
,_ol _,13_ ,0u _.0_ ,_513 ,023b ,o0_ ,0009 -_0015 _007_

^ . .

:F :"



5[AULLI{Y AAL5 _oEFFICI_NT$

_ACH _ _IA ALphA _L G_ CPN C_H CYM CSF _/D

• _UZ 21.6•311 .00 3o42 .1753 °0_3 ,UDO3 ,0009 -,001) ,005_ 7,Z_6

.;02 _1.6._5_ .uu -1•_9 -.18_9 .0263 -,02_b .0013 -,001_ ,0060 .6,_67

._o_ _!6•bL_ .u0 -•Z9 -,0935 •0Z53 -,0186 ,0015 -,001. ,0063 -3o69_

._03 _16.607 ,GO •_ -,00_ .OZ3b -,01_ ,00|_ -,0010 ,0061 "t180

._03 _t6,_1_ ,00 _.16 .08_U •0_33 -•005d ,0015 -,0010 t005_ 3,6_ -"

.€03 216•_05 .00 3•€2 •175_ ,OZ_ ,000_ ,0011 -,001_ ,005§ _tZ¢_
o_03 _1_,58_ ,00 _,7_ °2709 •0_6_ •0063 ,0010 o,001_ ,0056 10,106
._0_ _16,_05 .00 5.96 ,3650 .OJ07 ,011_ ,000U o,0013 ,0057 11,8_6
°_02 _16,100 ,uo 7oE_ •_606 •035_ •017_ ,0010 -,001; ,0059 12_83_

._u_ _16,bbb .00 _•70 ,b_ ,0_91 ,O_BO ,0001 -,00_5 ,006_ 12,956 --
,_u_ _Ib•O_ oOU lu.9_ ,7356 •05B7 •033_ ,000_ -,0017 ,006_ 1_,539
._02 _16;1_2 .uo 1_•16 ._233 •06e_ •0390 •000_ -.0018 .0063 12.039
• _UZ _16,000 .uo 13•33 •90_ .0(_0 •04_ ,000Z ",00_ ,0067 11.€33

_OuY AXIS COEFFICZ_NTs

..AC_ _ U_]A ALPHA C_F CAF CPM C_M _YN G_F

._0Z Zlb•311 •00 5,_ •176_ .0138 •0003 ,0009 -_0010 _00$_

• _OE _16,_56 ,00 -1._ -,183_ ,0235 -,0Z_6 ,0013 _001Z ,0066
• _03 _lb,bl9 ,00 -,29 -,093§ ,o2_8 -,01_b ,001€ -_0011 _0063
._03 _Ib•bOT ,Oo .9_ -.0039 .0237 -,01_ ,001_ -_0010 ,0061
._03 216._12 •ou _•1_ .0_5o .0201 -.0060 .0015 -_0010 ;0059
._o3 _1_._05 .ou _._ •trb9 .o13_ •o0u_ ,0011 -_0011 _0056
._0_ dlO•b8_ ,OU _o7_ ,_1 ,00_ ,0063 ,0011 -_0011 ,0056 ..
,_0_ _Ib•_05 •00 =.96 .3661 -.007_ ,011_ .0010 -_0012 _0057
._0_ _lb,t0o •oo [.2_ ._L3 -•02_ ,0L(2 .0011 -_001Z .0059
._0_ _16.381 .00 _.¢b •5_Z5 -.o396 ,0_5 .0012 -S0013 _006_
._OJ _16,656 .OU _•70 .b_3 -•059_ ,OdoO ,0009 -0001_ _0061
• _0_ _16•09_ ,0u -1u•9_ .7330 -,0819 •033_ ,0007 -,0016 .O06E
._OZ _[6•1_ ,OU 1_.15 •_186 -,106_ •03_0 .0005 -_001_ t0063
._0_ _15.000 •0U 13.33 o896_ -.131_ .0_ .0007 -,0018 .0067
,_()3 _•_TU ,oo _,_ .i_o .OL3_ ,o0o3 ,oo_0 -_o011 _0056

.



.o

GHr_U_ _ --_uJ_;_HA_U A1 _-YN LNTERvAL5_ U_L_SSIFIED AFTE_ IE YR§

_a_C_ _ _TA ALPHA _L CD CPe. CHM CYM CSF LID

.3o2 1_1.7_Z oOU J.Z_ .15b_ ._p -.0011 ,_OU_ -,0011 ,0055 b_5
.301 127.#2b .UO -_._ -.1630 .uZT_ -,OZ_ ._01_ ",001| ,0063 -5,8_7
.3u2 1_T.70_ .00 -.17 -,0_0 ,U_5_ -.017_ .UOlb ",0010 ,OOb_ -3,13_
.30_ 1_7oT0_ ,o0 ,_5 -,003_ ,0240 -,0123 ,O01b -.0010 _OObl _.13_
• 30_ 1_7.b9_ ._0 _._ oU77_ ,O_3b -,006* ,b015 "*0010 ,005_ 3e_75
.3u1 t_T._Ob .UO 3.Z_ .1hUb - ,0_€4 -,0011 ,OUIU -,001_ ,005_ 6.688
.30_ 1_7.b92 .uo _,39 ,_uu o0Z63 ,0041 ,0010 ",001_ ,0056 9.1T0
.301 1_7,20b .UU b,5_ ._Z50 ,u_gJ .0091 ,0010 "*001_ ,0059 11e107
.3ul IZ7.10b °UO b.70 .#0_ .033_ ,0139 ,0010 ",0013 ,005_ 1_,_8_
.301 I_?._VO .uO T._b .,9_ .0383 .0189 .0009 -.001_ .0059 lZ.871 __
.3u1 t_7.0_ .uO 10._1 .b63; ,051_ .o_ .uOO6 -,001_ ;0063 1_,777
.3bO L_b._ .uO 1Z,_b ._Z_5 .06_b o037b -,OoOL -,0019 ,OOb_ 1_,000
.302 127,5_9 .uO 1.,6_ ,_b_( ,0_91 .O_4Z ,0003 -,001_ eOO6_ 10.8_9
.3u1 _.gb_ ,u_ tb.BB t.zut_ ,11_ .03_ .ooo7 -,oo1_ ,0078 9,E7_
.301 1_7._._}5 .bO _.Z7 ,159e ,OZ_3 -,0010 .0013 -,0010 ,005_ b,Sb_

_UuY A_15 COEFfI_IENfS

D_ACrl ,; B_TA ALPHA CNV CAF CPM GHM _YM _[

• 30_ 1_7,79Z ,00 J,23 ,167_ .0155 ",0011 .0009 _0010 _0055

.301 1_7._Z5 *00 -1.29 -,163b ,OZ_Z ",0_ ._01_ "_01_ _0063

.30g 1_7.T09 .00 -.17 -.u_ZI .0_51 -,01l_ .0015 -_0010 _0063 " "

.30_ 127.70_ .00 ,gb -.002_ .02_1 -.01_3 .0016 -_0010 _006I

.3UZ "1_7.b99 ,o_ _,09 .07_ ,020_ -,OOO_ eO0_6 -_0009 _0058
.301 L_7,_nb ,ou _,_ .159b ,01b_ -.0011 ,00_1 -_0010 _0056
.3OZ IZT.69Z .OU _.3_ ._ZI ._077 .0_#1 .U011 -_0011 ;0056
._()L L_7,ZOb ,00 _.5_ .326_ -.OOZE ,00_1 ;O01R -_O01Z _005_
.301 IZT.IOb .0U o.?O ._09_ -,Ol_b .0i3_ ,0011 -!001_ _0059
._01 1_7,_90 ,OO (,8b ,#_32 -,02_ .01u_ ,0010 -_0013 ,0059
.J01 127.09_ .00 1o.Z1 .bbl_ -.066b .0_b ._009 -_0015 _0063
.300 IZb.Z2b .OO I_._6 ._17_ -,110_ ,031b ,0003 -,0019 .006_
.30d L_7.589 ,ou _.bl ._55_ -,15_0 .0_ ,O00B -_0017 _0065
.30_ L_b,96_ ,00 1_.8_ l.O_7b -°ZOb_ .03_d ,0011 -_0013 _007_
.301 L_/._ob .uu _.27 ,lb09 .{)lb_ -,0010 ,0013 -_0009 _0053

£

N I" I U r. _,%



.:_. sTAbILITY AXt5 CoeFFiCIenTS_,_

.6U7 _e.l_I) .OU _.I_ ,£5_= .O_7Z ,OOb_ .0009 -.001_ .0063 9.38_

.6u8 _Z9.910 .00 -.71 -.12J_ .O_B3 -.OZ27 ,001_ -,O01b .0073 .4.3_b

.6Ub _7.511 .00 ,83 -,O0_ ,0_50 -,0133 ,0013 -,0013 ,0068 _,35_

.6u7 4_._I .00 _,20 ,_Sbl .O_7L .0071 ,QOO6 -,001_ ,OObg 9.4_0

.SO6 _?.5_0 .00 5.00 .3_11 " .ozg_ ,O1L7 .O00T -,001_ ,006_ 10,9_3
,bO6 _'f.8_ .UU b._ ,389_ .03_b ,OLb_ ._OOb -,00_ _ _006_ I_,_5_
.6Ub _r,_9_ .00 b.6_ ._U ,OJ_ .0_13 .000_ -,0016 .OOb3 12.515- ,oo_S zz,_ei
.bU_ 4_7.b01 .UO e.lb .b7_7 .0_60 .O32L .O00b -,001_ .OOb_ 1E,_35
._uo _z_._v_ ,o_ o._u .62_ ,u51_ .u381 ,o005 -,ooIT ,006_ 1_,0_0
,_06 4_7._ .ou 9.62 .b?ub .Obg_ .0_33 ,O00b -,0017 .OOb? 11.460
._of _z_.5_ .ou 1o.3_ .73_5 .Ob_ .o_o .0o05 -,0011 .006_ 10.715
,_U_ _O.Efb .00 _,_0 .£503 ,O_T_ .O07L .0007 -,001_ ,OOb_ 9,40_

_OOY AX[$ COEFFICIENTS

,,,AC_ _ _ETA ALVHA CNf OAF CPM C_M _YM GSF

.o07 _,190 .00 _._ ,_5_ ,00_5 .OOO_ ,0010 -_0013 _0063

• bO6 _7.38_ .OO -_-1_ -o_33b .0_4 -,03£5 ,001_ -_O01T .0078
._o. _9.V10 ,00 -.71 -.Z_3T .OZb_ -.OZ_r .U014 "_0016 ;0073
,bo6 _27,511 .ou .B3 -,OOe_ .OZbL -.0133 .0013 -_0013 _006_
.bO_ _2_._87 ,0o _.¢b ,1179 ,019_ -,OOJO ,OOIO -_0013 _00_2
.oo? _,_e7 ,0u _,_0 ,_569 ,00_3 ,0071 ,0007 -_0013 _0060 ..-
,6oh _7,520 .00 b.oo ,3Z2_ ,0013 ,011f ,0008 -zO01_ _0061
.OOb _7,_4_ ,00 _,_ ,JgO_ -,00(_ ,016_ .0008 -_00|5 sOO6_
.oOb _a7,_99 .OO b,6_ ,_3_ -,0163 ,0_13 ,0007 --OOI§ _0063
._0_ _7._3_ .00 (._1 .516_ -,OZbl ,0_4 ,0009 -_O01b eO06_
._o_ _7.6ol ,ou _._5 ,57z_ -,o3_5 ,o_1 ;0008 -_oo16 _0o6_
._O_ _Z7,_95 ,00 _,90 .b25b -,0_ ,03U| ,0008 -_0016 ,0064
.00o _I,Z6_ ,Uo _,6_ ,O(_T -,o5_ ,0_33 ,0009 -_0016 _0067



t _ _ N_.__,_A II .... | t[ I n L t _ _ ? x t0 F I [ U N N E L- 5 . t _ N A S A P R E L I M I N A R Y o-o-t

0 _ n u P _. - u ; w N 0 R A u E u A I 3, - Y K I I_ T E R v A L S t 0 L G L _ S S I F IE D......... A F T E R ], _ y R S

_TA_LLLrY AXIS CoEFF/CI_NfS

_ACH :.Q _ETA ALpH_ _L CU CPM CHM CYM CSF LID

.5u5 319.426 .00 3.7_ .go55 .u_50 .0027 .0007 -_001_ .0056 _.206

.bus 319.77_ .uo -1.80 -.gogu .0299 -.u_7_ .0011 -.0013 .007_ o7.012-

.5u5 319.9Zb ;u0 -._9 -.1115 .0_61 -.020_ .U01Z "*0012 .0067 -_tZ79 • .
,505 319,_ .UO ,88 -,OObb ,OZ3U -,0125 .001_ °*001_ .006" -,_87

.5u5 31_.514 .uu _.70 ._oeu .0_50 .ooZo .000_ -.0013 .005_ .8.116

.504 318.967 .00 5.14 .31_ .0Zb_ .0097 .0009 -.001_ p0059 1_.07_

.50_ 319.2_1 .00 6.53 ._2_1 .0336 .0163 .000_ -.001_ .006_ 12,59_
.506 319._99 .00 T.95 .53_7 .O_Ob .0_3Z .0009 ".0015 .006_ 13.106 --
.505 319._90 .bO 9._9 .63?6 .0_9_ .0_99 .0008 ,.0017 ;006_ 1_'985
.505 319.g_0 .vo-10.6b .?_7 .0593 .0370 .0005 -.00i7 .00eb 1_._34
.50_ 31_.332 .00 11.92 ,82_1 .0710 .043_ .001_ -.0017 *0072 11.670
.503 31_.1_ .00 _.73 .g0_9 .OZS_ .0026 .000( -.001_ .005_ _.13_

_UUY AXIS COEFFLCIE_[S

F_ACM Q B_TA ALPHA CN_ CAP CPM G_M _YM . GSF

.50_ _19.425 .OU 3.7_ ._060 .0116 .0097 .000@ -_0012 .- _0056

.505 319.77_ .00 -1.80 -._100 .0233 -.OZT_ .0011 -.001_ _ .00?_

.505 _19.926 ,OO -,_9 -.1117 .0251 -.0_0_ .001_ -;001 _ ;00_
• 505 _I9.99_ .0o .8_ -.0065 .0239 -00_5 .001_- *;0012 " _006_
._o5 J19.oi9 .00 _._ ,o_8o .o19O -.00_? .0013 -_0011 _0060
,505 3t9.b1_ .0U 3.?0 ._039 ,0119 .00g5 .0008 -_001E _0058 L
.50_ _1_.967 .00 _*1_ .315_ .0001 .0097 .0011 -*0013 *0059 ; --" . :
.bo_ JIg.Z_I .o0 0.53 ;_130 -,01_7 ,0163 ,0009 -_001_ ;0063.
.bob 319.a99 .00 (.95 .5331 -.033_ .0g32 .001i -.001_ ;0062
.505 319,_90 ,00 _,Z_ ,6369 -,05_5 ,0_99 ,0010 -_0015 _0068
.505 J19._0 .00 !0.65 .7405 -.0789 .O310 .0008 -.0016 .0066
.50_ Jl_.33Z ;UU Ii,9Z ,8144 -.10.15 ,0_32 .0015 -_0015 ;007Z
,_0_ JI_,ISZ .00 3.73 ,_Ob_ ,011_ ,O0_ ;0008 -.001Z _OOS§



_ _ _ _ _ _ A L_ I I _ . I _ _ _ 1 _ lu F T | u z_ N E L _ _ e _ N A S A p R E L I M I N A R Y e e e

Gxoup _ - u0.,_GHA_U _T S-YK I_rERV=LS, U_CLASSI[_g_ _FTEf! !2 YR_

..... • .... "__S_ __u9 _UN _ _AL_,_C_ 731 _ 09/l_/bTS
HI_H_ OTU_=_L , .,--_ " _.,,

..._._ sTAbILITY AXIS CoEFFICI_NT_

_ACH _ ,ETA ALPHA _L CU CPM CHH GYM CSF L/0

.30! lZT.:J32 .UU 3.30 .1332 ,02b? ,0882 ,0011 -,001_ ,0060 5,010

.301 1Zb._.72 .00 -1.15 -o_143 .033_ .150_ .U01# =.0015 .00_1 _b.33_

.301 127.b_1 .O0 -.0U -.12T3 .0302 .13_3 .0013 -=0016 =0063 -_;10@

.301 1_7.2_2 .00 1.03 -.04_ .0ZTb .1180 .001, -.001_ .006_ -i;53_

.3u1 $_7.33_ .oo _.13 .u_sz .oae6 .1o3_ ,oo1_ o.o0iS .006Q t;62_

.301 1_7._23 .U0 3.26 .1305 .0_6b .088_ .001_ -.00_ .006_ _e913

.301 127.030 .00 _._1 ._207 .gZT§ .0739 .0010 -.00_ _ .0058 7;_0

.301 1_7.123 .go 5;52 .3071 .030_ .0605 .0009 -.001_ .005_ 10e059

.301 127.022 .00 6.6_ .3981 .03_5 .0_73 .0010 -;001_ .005b 11.56_

.3011Z_.OI8 .U0 7.U2 ,_9ul ,039_ .0333 .u00( -.0015 ,005_ 1_.30_
.300 1_6._29 .U0 IU.I_ .bT3_ .05_0 .O04T .0007 ".00_ .005_ _e$7_
.300 120.721 .O0 1Z.35 ._O1 .071( =.0201 .000_ -.0015 .0050 11.79_
.299 125.(54 .00 1_50 1.00_1 .09_9 -.0571 ,0007 ".0013 .00_9 _0e578
.301 12T.350 .00 l_,7Z 1.16_7 .128_ -.1i9_ ,u00_ -;00_ ,005_ @.0_5
.301 12€.938 .oo 3.37 .1397 .o267 .o873 t0011 -_001_ .005_ 5eZ40

BUOY AXiS COEFFICIENTS

MAC_ _ B_TA ALPHA CNF CAF CPM _NM _YM G_F ..

.301 _7.13_ .ou _.30 .13_5 .0189 .0_d_ ,0011 -_0013 _0060

• 301 i2_._72 ,00 -I,I_ -,ZIng .Q295. ,150_ tgOl_ -_0015 ,006_
.3011Z7.5_1 ,OU -,0_ -.1273 ,0301 ,13_3 ,0013 -_0016 ;0063
.301 1_7.2_ .00 1.03 -.0;19 .o28; .11_0 .0015 =10015 ;006_
.3Ol zeT.333 .oo _.z3 .o_a .oz_o .Io_ .oo13 -_oo15 _0o60
.301 1_7._3 .0o _,@8 .1317 ,0191 .0884 ,0013 -_0013 s006I
.30i _7,030 .00 _.41 ,222_ ,010_ ,013_ ,0011 -!0013 ,0058 ---
.301 1_7._23 .00 5.5£ .30_5 .0009 .0605 ,0010 -10013 ;00S_ " _ _ ;
o301 IZ7,02_ .0u b,b8 ,399_ -_O_2U .0_Y3 _001_ ",001_ _0056
.301 _a7.018 .0u T.S2 ._90_ -a0ZT_ a0333 .0009 -;001_ ;005_
.300 I26._g .0u 10.1_ .6(19 -.0653 .0O_T ,0010 -_0013 _00_
,303 126.7ii ,00 IZ,35 .U_I@ -,llO_ -.0Z01 .0008: -_001_ _0050 " .

.301 127._50 cog Ib.7_ I,i_93 -,_£0_ -,I_9_ ,0011 -,0008 ,005_
• 30L LZ_t93S ,Ou 3.37 .1_10 .01_W .09(3 t00_ -100_3 _00S_

C_



A R Y 4_-.o
ii i

.713 5_).3v5 ,uo _.e7 .2_3 .0_3= ,0113 .OOU7 -,001_ ,0057 b,_

.713 5_,_./_3 ._u _.03 ._TI °036Z .007_ .0007 -.0013 .005_ b,TZ_

.T12 5_._do .oo J.lv .ZOO1 .033_ ,0033 .0007 -;0013 ,0050 5,920

.71_ 53_,_1b .uU _._b .1_1_ ,031_ -,0029 ,gOOb -,001_ ,0057 _,1_7

.7L2 %_:).1_3 .UO L.20 ,0_03 .U3_U -.0099 ,UOOb -,0011 e0056 1_8_

.711 53_,_19 ._0 ,38 ,UOII ,03bb -.0157 ,0003 -,0010 ,006_ "cO30
o_12 5_q._b .oo -.€_ -oO_T_ .U39b -.0_0_ ,0005 -.OOIO ,0059 -1,195

BODY AXIS COEFFICIENTS

_AC_ _ _ET_ A_P_A CNF CAF CPM G_M _YM CSF

.(13 _4_),39b tOO _,b'( ,291_ ,019B ,0113 ,000_ -_0013 _00_7

,_13 _(),793 ,00 _,03 ._590 ,0Z01 .OO_ ,0008 -_0013 _0058
• 71_ =39._80 ,O0 3,1_ =_016 ,u22b ,0033 ,0007 -_0013 e0059
,71_ 039,ulb ,00 _,26 .1330 ,0267 -,_UZY ;0007 -_0012 _0057
.712 _].1€3 .ou l._b ,0610 ,0317 -._o9_ ,0005 -_0011 _0058
,Tll _3_._1_ .0_ .3_ ,0013 .035b -,_lbT ;0003 -I0010 _0060
.T12 53_,_ ,O_ -)_ -.O_T5 ,0392 -.0_0_ ,0005 "_0011 _0059
.rl_ b_().l_ ,0o _.67 ,zg_/ ,0197 ,OIL5 cO007 -_0012 _0055

-:-' " ' _"L ***



5TA_xL_TY AX_5 CoEFF_CI_N|5

_ _ _ETA ALPHA _L CD _p_ CR_ C_M CSF _/0

.711 53_o6_ ._u 3.7_ ,8193 .0380 .06_ .0003 -,001€ .0053 5,763

._11 53_._ ._0 _._2 ._013 .047u .0567 .00US -.00_ .005_ 6.303
,_LI 53g._bb .OO _.51 .32_ .053_ .0+_ .000_ -*001_ .0053 6'150

_0_ AkLS CO_FF[C_E_1_

_+m_ _ 6ETA ALPH_ _NF CAF CP_ C_M _YM GSF

._11 _3_.b9_ .00 _._1 ,Z_I_ .02J_ .U_ .0003 -_001_ _0053

.710 _39.391 .OO _.3_ .2[Z_ .021_ .0699 ,0005 -_001_ ,005_

._lL _3_,9_ .Ou _.92 .30_2 .OZI_ .Ob_ .0006 -.001_ _005|

.fll 53g._55 .Ou b.51 .33Z_ " .0217 .O_TZ .0008 -_O01Z ;0053

.711 5+O.Z75 .00 _,94 .30_ .OZI8 .O_6Z ;0005 -_0011 _005_

+ ? +_ :-!_"•":,"+.+_ +_ ++•-+ +++...... "-,+<+++.-.:,_?,+_ ],_-_.6p......

. ,+ +, .,' _ ,,!.U F I T U N m t. L b * * ,=- NASA +- - -lilT]+ AI '_:"= "
'-' J.L_ I T- ] I ......
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|i ..

€ _ € ,.jA _ A#P"_ u ,_ F _ u _ N I _L _ * _ ( A iv P T T U N N : L _ ** • tw A 5 A PRELIMINARY e e*

MiUd 5PKCu TU_,_ [_bl 7_9 HUN _ _ALANG_ (31 07/_/67_

.tA_ _ _IA ALPHA

" - _ ._
.3U2 IZ_,_b_ .OO _*Z_ .119( ,U3Bb ,U791 ,UO_i -,O0_ ,0063 3,099

30_ J_/.903 ,uO -;0( -oi30_ .043_ .I_7b ,0013 -,0014 ,0069 -3,111

30_ l__,bO_ ,OO 1,03 -,u5_3 ,u_Ob ,110_ ,001_ -.0011 ,OObb -1.288

Jo_ l_T.Tbb .bo b_b_ ._93o °U_I/ .05Q£ ,OOO_ -,001 ,0060 7_038
3u_ l_/obbb ._u o.bt .JH33 .O_SO .U359 .OO00 -.001_ .0059 8e5_3

301 I_1.3o€ .ou lu.l_ .059_ ,Ob2_ -,_Ob_ .uOOt -,OOl_ ,005_ 10,_9i
_oi i_I.€_ .u, I_.31 .d31i .UBOU -,0311 .0005 -,001_ ,OObd I0,39_
30J l_-obJ oUU i3,5_ .9916 .lO_ -,U70_ ,0009 "*0014 ,0069 9,647

3u_ [_?.I(_ oUU 3.3_ .l_(b ,u3_6 o071_ ,u013 -,0011 ,0063 3.307

ouuY AXZ5 COEFFICI_NIs

h_C_ _ _T_ _uPHA CNF CAF CPM C_M _YM G_F

,30_ lZT.b_5 .ou -1.i5 -,Z_O1 ,0€3( ,1_3_ ,0013 -,0016 ,0013
,3u_ 1_?.903 .ou -.0? -,136_ .u*_6 ,l_l_ .0013 -_001_ _0069
,30_ 1_7.b0_ ,OO l,O_ -.051b .0€10 ./lO¢ .OOl_ -*0011 .0066
._o_ _7,_93 .ou £.13 ,0330 .0319 .o_b .o015 -_0010 _0065
,_o_ t_r,b_ .ou _._ ,I_Z_ ,031_ .07_0 .001€ -*0010 ,0065
.3o_ l_l.6/b ,Ou _,39 ._093 ,0_35 ,06€3 .O01E -_0010 ;006€
,30_ 14?.?bb .uO o.5_ ._960 ,0133 .0_01 .0009 -_0011 ;0060
._0_ _7.56b .OO b,b_ .3_SU .000_ .0_59 .OOO8 -_0011 ,0059
.3ol 1_7._63 ,uu {.79 ,_(_§ -.ul_O ,0_ ,O010 -_00_0 _0058
,3o1 £_7,3_€ .ou 1_,1_ .b59_ -,05€0 -,uOo3 .0009 -_0010 ;00S7
,3oi 1_'(,€€_ .uu 1_,3( ,_Z_¢ -.099( -,O311 ,OO08 -_0013 _006_
.3ol i_7,063 ,gO 1_.5_ .9u4/ -,1€99 -.0(0_ .0012 -EO01_ ,0069
.30_ _.17_ .uu Io.7_ 1.13_0 -,19_€ -.130_ ,0017 -*0008 ;0078
,_i)_ 1_7.776 .uu _.3_ .1_91 .0310 .o?Tb .001_ -_0010 _OOb3

,_ ,, • _ u _. ,, , 1 * * * f • IO F T T u ,_ N t. L. _ * '_ * N A _ P _--,_,, r i U m..ix ,-J _.1 • • •



_. _ _ .j_ _Rir_l . r / .JI ..... , , _ 7 A ]u F ] ]ul_ N_ L._ ;" _ _ NASA P REL I M I NAH Y e • o

G _ _ u P u . w ,,J _ _ _ U E U A | J - € _ L _ T L _ v _ L S 9 U I" G L A _ $ I F L E U _ F T E _ 1 2 y R S

5[A_IL_[Y AXIS COEFPI_Z_N[S

4A_ _ _T_ _LpHA _L _ GP_ C_M GYM CSF LI0

.bus _26._5_ .00 b.0_ .30_8 .0_o ,0605 .0003 -.001_ .0058 6.923

.605 6_7._7 .u0 b.53 .;3(7 .0_9_ .O;#b .U0UJ -.001b ,0060 8,867

.005 _7,5_9 .0u 7,_1 ._9_B ,052o .037b .0003 -.001§ .005_ 9.415

.bUS _7.41_ .UO _._ .b03_ .u6_b .U_ .OOO3 -.O0_b .0059 9.6_8

.6u5 _?.1_7 ,oo 9.35 ,6577 ,ob9_ .0161 .0003 -.OOX_ ,OOb_ _.50[

.b06 _7.6_7 .uu 1o.00 ./0_7 .0767 .0130 .OoO_ -.001o ,006_ 9._63

_OOY AXXS COEFF(CIENTS

hAC_ Q _EIA ALPHA CNF CAF CPM C_M _YM _F

.6o_ _27._23 .OO _,3_ ,_bSo .02_I .ob_l .0007 --_001_ _00_9

-- .o06 _7.973 .0u i.2Z ,0_09 ,0_ .10b_ .O00B -_00_ ;0063
.606 _.Z7U ,OO _,71 .I195 ,03_6 ,0_79 .0006 -_0013 ;OOS§
.6o5 _r._19 ,Ou _._b .2_bb ,02_5 ,0?00 .O00 b -_0013 _0059
.605 _26._5_ .0U 5,0_ .311_ ,01T_ ,0605 .000_ -.001_ .0058
.bOb _Z7.760 .Ou _._ ,3(91 ,00_ ,U_L9 .000_ -_0015 ;0060
.60b _27._? .00 0.53 ,_03 -,000_ .0_6 .0005 -_0015 ;0060
,oOb _27.b#9 ,00 7,_I ,_73 -.0099 .03(5 .0005 -_0015 ;0056
,b0_ _7.b_3 ,00 (,97 ,55_B -,0196 ,O_B .0005 -_0015 ;005_
,bOb _'r.613 .00 _.6b ,6053 -.02_d .OZ_d .0005 -.0015 ;0059
.60b _7.197 cOO _.35 .b59_ -,03_5 .0161 .0005 -_0015 _006_
.bo_ _r.b77 .00 lu.0U .710_ -.0#l_ ,01J0 ,0005 -_0015 .0061
.bOb _7.lsl .ou _._t ,Z6_ .02J1 .06(1 .0006 -.0OI_ _0059

i
"L



G _ ,_ J _ _ _j (_w ,_ u _ A o E u _ i = . y _ I _ T E _ v A b S * u _ G b A S S I F _ E 0 A F T E R 1Z Y R S

S1A_ILI[Y A_IS CGEFFIC_EN[S

;ACH _ _IA ALPHA GL CU CP_ _HM CY_ CSF L/D

.5o_ 31_,829 .uu 3._b ._'o_' .u_gb .073_ .000_ ",00I_ ,0059 _.b33

.bu_ _1_,?_7 .uu -L,_7 ";_ ,053_ ,1_5( ,000V ",00_ 5 ,0060 -_e_0_

.50; 31_,Vb; .OU -.2J -o133_ ,U_7_ ,1_79 ,0000 -,001_ ,00b0 QZ.8_
.bu_ 3t_;_BE .oo 1.1_ -.0j0_ ,0#_ .1086 .0013 -,001_ ,OObg -,715
._o3 31_._I .oo _._I .o7_ .o_o_ .09L_ .0o1_ -,001_ .006_ 1,7B6
.bO_ 31_,_= .uu 3.8_ ,1_6_ ,0397 ,0733 ,001_ -,001_ eO06_ _._63_
._03 31_._0 .Uo 5,_0 ,_955 ,O_l_ ,0566 ,000_ ",00| _ .0060 7.051
._u3 _1_,_16 .uo b.51 ,_0_9 ,0_5_ .0€15 ,000_ -.001_ _006_ Be79_
._3 _I_,LOL .00 (o_ ,b131 .0b17 .0_66 .0009 -,001_ .006_ 9.930
,503 31o,3_7 ,uu _,1_ .bl_ ,059_ ,01_3, ,000O -,001_ .OOb_ 10._56
.503 3.t_.lbJ .uo 1O._b ,(293 ,069_ -.001_ .0007 -,001_ ,0069 10eS_0
._u; 31_.6_9 .oo .11.b6 ._1_ .oeob -,019_ .0012 -,001# ,0070 10,096
,50_ 31o,71b ,uo _,97 ,19_9 ,0_0_ ,0719 ,O00U -,001_ ,005_ _e89_

_0UY .XXS COEFFICI_NIS

_,AC. 0 _TA ALPMA CNF CAF CPM _M _YM _F

._(}_ _1_.629 .uu _,_b ,lub_ ,0_73 ,0135 ,0009 -_0013 _0059

,50_ _1_,7_7 ,UO -1,37 -.E_5 .O_7B ,1_7 .0008 -.0015 .0066
,50_ 318,95_ .OO -._1 -.133_ ,0€b7 ,I_T9 ,0006 -_001_ _0060
,bO_ _1_,9B_ ,Uo t,l_ -.0_9_ ,0#31 .1086 .00_3 -,O01Z ,006_
.50_ J1_,581 .Ou _,_1 ,0732 .0371 ,09L_ ,0012 -;001_ ;0062

.b03 _,_0 ,o_ b,_o ._9_b ,015_ ,0566 ,0009 -;0013 ;0060
,5o3 J1_,216 .ou o.51 ,4o53 -,oool .0_15 ,o010 -_0013 _0062
.bOJ _i_,iOl ,OO 1,8_ ,51b_ -,01_0 .0_66 ,0011 -,0_13 ,0065
,bu_ _1_.3_7 ,OU _,1_ ,b_OO -,_396 .Ot_ ,0010 -_0013 _0066
,50_ _td,153 ,00 lu._b .7_9_ -,06_ -,001_ ,0010 -.001_ ,0069

.b04 J18.715 .ou J°�? o19U_ ,0264 ,071_ ,0009 -_0013 _0058



(., _ n ,j _, _ u!_:_:_,_ _.:'_:_.'b'E.::-u:.,:-,_ f 3 - Y ._ ! N TIE _ v _ L S , iJ r.. ,,,. L A 5 S i F I E _ • F T E R I 2 Y R 5

_:-._.: :_: - .:-_ _:,__._

ttIGH S_E.P-0 IU_,'-:.L- IP-.5! 7¢Y') HuN 3 ;_ _ALA,_I._r- 731 0.9/lq'/6_T_o

_IAoILL[Y AX_.S COF_FFICIE,N|5

;A_Gd ._ _EIA _LV_A GL CU CP_ CMM CYM CSF LIO

.505 31_.2bg .uu -1,_9 -,_161 ,03_b ,06_b ,U01_ ''00_5 _ 0070 r_'5_@

.50_ 319.d_ ,Oo -,_6 -,L137 ,0285 ,050b ,001@ -,001_ ,006_ .3;€__8

.505 319.030 .uO 1,0Z -.OO_ ,026_ ,033_ ,0011 -,001_ ,006_ -,37_

.5u5 31W.720 .0U Z,33 .097_ ,0_b_ .017Z ,0012 -,0013 ,0061 3,B_
,50_ 31_,1_0 .o0 3,71 ,_loe ,0Z71 ,0011 .0010 -o001_ ,0057 7,768
.50_ 31_,1_2 ,oo 5,0_ ,3252 ,030b -,0147 ,000_ -,0013 ,0059 _O,b3_
.bo_ 31e._L .00 0,40 ._367 ,035_ -,029L ,0009 -o0015 ,OOb2 IZ;1_7
,5o5 31_,411 .uo (.75 .=_1 ,0_3€ -,0_31 ,ooog -,001= oOOb_ I@,695

,503 3LM,153 .00 _,o5 ._5_0 ,U_ -.0569 ,oo0_ -.00_{ ,006_ _2,6R_
°505 3L'_.3_b .uu Iu,3b oT691 °0630 -.0?00 ,0007 -.O01T ,0070 1Z,209
._05 3_.00_ .0_ 1"1.83 ,_697 ,0_9 -.08_ ,000_ -,00_T ,0070 11,61_
._ _._ .0o s.7_ ._13o .0_7_ .uoo_ ,ooo_ -.oo1_ ,0o57 ?,e41

uoUY AAI5 COEFFIGIENTs

F_AC_ _ _TA ALPHA GNF CAF CPM G_M _YM GSF

• bo_ _19.16b .00 _.r2 .2ug? ,0135 .0016 .0009 -_0013 _0058
.505 3_9._59 ,00 -1.€9 -._J5_ ,0270 ,0_5 .001_ -*0015 _0070
.50_ _19.u5_ .OU -.26 -.113_ .02Bo ,0506 .O0!_ -_0015 ;0069
,505 31g,030 ,00 L;O_ -,00_ .o2b_ ,033@ ,0011 -,0013 ;0063
,5o_ _1_,72o .ou 2,3_ .u_u_ ,o217 ,0172 .0012 -_0013 ;0061
.504 319.190 .ou 3.71 .2120 ,O13b .0011 .00_1 -zO01_ ;0057
.50_ J19,172 .oo _.u_ .3_65 ,o017 -.01#7 .0010 -_0013 ;0059
.bu_ J/_,_gl ,0._ o,_o ,_36_ -,OLZ9 -,UZ_L ,0010 -I0014 _0062
._0_ _19,411 ,ou ?,7b ,5_u -,0311 -,0_31 .0011 -.001@ _0065
.5oa _.153 .uo 9.0_ ,65T_ -,052o -.Obb_ .0011 -;0015 ,006_
.505 _l_,_b .OO lO,3b ,7675 -.0763 -.0700 .0009 -_0015 _0070
.50b _0.U0b .0o 11.b3 ._68_ -,101_ -.0_ ,0011 -,0015 ,0070
.5o_ 319._1_ .ou 3.7_ .21_3 .013_ .000U .0010 -_001@ _00S7

t _,_,.,_"_,'"
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__' - FT |U,_NLL_ _• NASA pNELIMINARY eta.

S[_ILLTY AXIS CoEFFICIeNTS

-,_C_ ,_ _IA _LPH_ _U _ CPN .C_H CYM CSF LID

_u2 s__._u .uu 3._3 .Ibm7 ,0_63 ,oobo ,OOlO -,001_ ,005_ 6,07e• ,0065 --5,990
.3ul I_7,3_ .OO -L,_3 -,I_6 :_-_031: ,0680 ,001_ -,001_
._oi _7._3_ .oo -LI_ -._o_ i_ " -.-_ZB _ .o517 .oo_u -,001£ ,0059 -3_03
.3Ul I_6.9_I .OO .gU -.uf_O - " .O_b_ .0359 .001_ -.001_ .0060 -,530

.302 127,418 .Oo _,11 o0717 ,OZ5_ ,0_11 ,0013 -,001_ ,0059 Z,TBT

._OZ 1_1._13 .uO 3._3 °I_o3 .0_6_ ,0068 ,001_ -,001[ ,005S b,092

.3Ul IZ7.31_ .0o _,3b ._467 .U_BI -.OObb .000_ ".001_ .005_ _076_

.301 1_7._11 .00 0.50 ._377 .O_IS -,02oi ,ooov -.0013 ,005_ lO,TB_
._oi t_6._i_ .uo 6,_T ._31_ ,u_bt -,0331 .000o -,001_ ,005_ 11,9_0
.3ul 1_7,30_ .uo 7.80 .5_1_ ,O_lO -.0_6T .VO09 -.0015 ,006t 12,467
.3011_7.003 .O0 Io.lO .TObO .056_ -.0739' .0000 -.00_ _ .00_3 I_._05
.3ul _Z6.901 .UU I_._ ._751 .U_5_ ..09_ .0000 --eO_ eO0_6 1_e59_
.301 I_6.(1_ .00 I_.51 I.0374 .100O -.1405 .0007 -.001_ ,006_ 10,37_
._Ul IZ7._ °OO Ib.Bb I°L949 .134_ -._O_W .UOIO -,00_ .OOT_ @,Bb_
.302 I£7._I_ .uu _._T .16of .0_6i .000_ .0011 -.0010 .005_ @.I_3

BO_Y AAIS COEFFICIENTS

F,A_. u BETA _uPHA CNF CAF CPM CHM CYM €_F

.30_ L_I,_IO ,0U _,_3 ,lbO9 ,0II_ ,0Oh6 ,0011 -_0010 _OOS_

,301 1_7,3_2 ,0u -1,23 -.1891 ,o2T4 .06_0 ,0013 _,0013 ,0065
._01 1_7,_37 ,uu -.I_ -,10t_ .O_J .0517 ,0010 -;001Z _0059
.301 1_6.9_I .Oo .9_ -,O13b .n_r ,o3s9 ,oo13 -_OOlE _0060
.3o_ i_?._le ,ou _,lt .01ZS ,0_31 .O_II ,0014 -,0010 ,0059
.30_ 12T._13 .00 _,_3 ,lOIS ,0t?g ,00b8 ,0014 -_0010 _0055
._01 I_T.31_ .uu _.3b .Z_ .0093 -.0066 .0010 -.O01Z ,OOSb
.3oi i_7._ll .oo =,50 ,3390 -.OOl_ -,O_OI ,0010 -_001_ _0058
• 301 126.918 ,OU b,b7 ,_325 -,o1_ -,0331 ,0010 -_0013 ,0059
,301 i_7.302 ,OU T,80 ,5_ -,o293 -.04br ,0010 -zOO13 _0061
.301 I_7.00_ .uO IU.IO .70_( -.0076 -.0/_9 .0009 -_0013 _0063

.301 _2_,(lu ,OU 1_,51 l.u_b -.Lb£_ -.l_U5 ,0011 -!001@ ,0068
•_UL I_I.3_ .Go 10.60 l.ld_l -._I_1 -°_O_ ,0014 -_OOll _OOT_
.30_ 1_'/._1_ ,uu _.2? .lbl_ ,ollO ,000_ ,001_ "zOO10 £0053



: STA_IL/TY AXIS CoEFFLCIENT_

7tl 5_0._29 oOU _o51 .299_ .0_2 -,022Z ,UO05 -,001_ ,005_ 6,785

TI2 5_l._e .uo 3,90 ,_5_0 ,U399 -.011_ ,o00_ -,001_ ,005_ 6,496
r12 b_l,_50 .00 3;1_ ._O_b .03bO .O03b ._00_ -,0013 ,0050 5,6_4

712 b_1.01_ .Uo 1,5_ ,06_9 ,03_2 ,0321 ,0003 -,0013 ,O05Z _,013
711 5_;3._b_ .uu ,7b ,O0_l ,036b ,0_75 ,UOUg -,0012 ,005_ ,250
712 5_].323 .0o ,03 -,u_bL ,039_ ,0632 ': ,oou/ -,00_ _ ,005_ .,1,130

80D_ AAI5 CoEFFICIENTs

P,AC. _ BETA A_PHA CNF CAF CPM OHM__ GYM _F

.T1L _0,_29 ,OO _,SL ,302_ ,020_ -,0_22 ,O00_ -_OOL_ _00_1

.TIZ _i. B48 ,OO J.9_ ._blO .02Z_ -.OLl_ ,0005 _,001_ ,OOS_

._1_ _1,_50 ,00 _,1_ ,_0_3 002_7 ,00_6 _OO0_ -;0012 ;OOSO
.Tl1 _0,b29 ,OU _,_1 ,139_ ,0279 ,01_9 ,0005 -;00_3 ;005_
.71_ _1,015 ,OU 1,5_ ,O_9e ,03Z_ ,03_1 ,000_ -_001_ ;OOS2
.711 _.9_ oOO ,7o ,009_ ,0365 ,0_15 _000_ -_001_ ,005_
.?1_ _!.3Z3 ,00 ,OJ -,0_50 .0399 ,ob3Z i0001 -30013 _O0$&
._13 b_2,0_ .Oh _.45 .29_0 .021_ -.OZ31 ,O00T -_0011 _0051

I _ _ ,. . I .t L_!_ e *



._'_ _ IAIO FT TUNNEL5 _ NASA pRELIMINARY o_o.

p_ASS IF IEO AF T_R IZ YRSA| 3-YH [N[_wVALS t
_nuP _ U(_w_HAUEU

__"_ ) AoILIfY AXL5 COEFFICI_NTS

.Bue 6Z_._0b .uu *.1_ .Z57Z ,0Z_# -,u0_b ,u00_ -,0016 ,005_ Bo791

,606 _.d.1@b .UU -,33 -.IZI_ ,030_ ,u4gb ,UOOe ",00_ e006_ .4,0_6

._ut _._ .UO t.f_ .U577 .0_6_ .OZET .OOUO -.001_ .0057 _,1E6

.607 _Z_,w_6 .Do Z,5_ .L213 .OZ6_ .01_ ,gOO6 -,001_ ,0056 _,fi16
,606 _.1/0 .O0 _,_1 ,19bb ,0_7_ _00_9 .O00b ",001_ ,005_ 7t03I

.606 €_8.307 .O0 _.e_ .3_ - .031_ -.oil, .000Z -.0015 .005_ I0,_79

.bOb _2_.614 .OO 6._0 ._5_0 .0380 -.0263 .0003 -.001_ .O06U 11.994
o606 _7°_37 ,uu T,13 ,=_uu ,o_ -,03_7 ,0003 -,O01T ,OOb_ t_o_?
,6o7 _y.L_ .uu t.85 .579_ ,0_71 -.0393 " .0003 -.0017 .006_ 1_.15_
.BUT _.b_ .DO B.57 .b3_u .05_ -.o_6b .000_ -.001_ .oob_ 11.79_
.bo7 ¢_._TO .00 9._3 .oBBt .OOO= -.0519 .000_ -.001_ .000_ 11.390
.BOb 4_'(.B_5 .00 _.91 ._4_5 .ObB_ -.0557 .000_ -.OoL_ .006_ 10.902
.bOB _._OZ .DO _._0 ._61_ .0Z9_ -.O03_ .0003 -.001_ .005_ 8.90_



- " N NARY eee

o_ no P _ - cj_ _x _U_u _ _ I _ T 5_ VAL S w U_GLAS5I F I50 AFTER L _ ¥RS

_i_fl 5PELo IO!_LL T_bl le_ _U¢_ 3b _ALA_ 731 0911kl67_

5TA_LLLIY AAL_ CuEFF_C_EN[5

CSF LID
_A_,_ J _t|_ ALPHA _L _U CP_ _HM CYH

-5,765

,505 319,391 ,UO -,35 -,1_9 .u_3o .O_9T ,001_ -,001 ? ,OOB_ .3.635
,b_5 31_,_20 ,OO ._ -eU_U_ ,O_U_ ,0319 .OOL_ _,00_ e0076 --,6S_
.Su_ 3L0.89b .OU _._ ,086U .,0_9_ ,015_ ,001O -,001_ ,0070 EeBBb
._05 31_._(0 oOO 3.Oh ,_0UO .030_ -,0013 .OOO_ ",001_ ,0070 _,€9_
.bO3 _1/.33_ .00 5.03 ,_1_1 .0337 -,0171 ,0010 -.001_ ,007E 9,30T
._05 31_.5_0 .u0 0.35 ._Zbb ,_367 -,0325 ,0011 -,O01b ,007_ 10_98_

.bu_ 31_.7_ .uo 9.bE .6513 .05€0 -.0615 ,0009 -,0015 ,007_ 11;9E0

.50_ 31_.51b .0u 10.33 ,7606 .0b51 -.0741 ,000_ -,001_ ,0073 11,680
,50_ 31_.5_3 .uu 11°56 ,855Z ,0767 -,088_ ,0010 -,001_ ,0074 ll,l_b
.5o5 31_.8_ ,uu _.67 ,_OiU ,U309 -,001_ ,UOOd -,001_ ,OOTO 6+50_

_UU_ _AI5 CO_FF_C{_[S

M_G_ _ B_T_ ALPH_ _NF C_F CPM C_M _YM _F

.505 31d._ ,UO 3,6_ .1993 ,01UL -,00£U ,0009 "_001_ _0069

•_o_ _18,_5b ,ou -1.57 -,Z231 ,o_ ,06_0 ,001_ ",0017 ,0081
,505 _1_,397 ,dO -,35 -.l_3O ,033J ,0_9/ ,00_ -_001T _0082
•SOb _19,_55 ,OO ,9_ -,019{ ,03LZ ,OJ_9 ,00_ "zOO1# £007@
°505 _1o.s95 ,ou _,2+ .u_'li ,o_o_ ,015_ ,0011 -_0013 _0070
.505 J18.870 .UO 3*60 ,ZOl= .Old0 -,0013 .U00V "_001_ t00T0
• 503 JIT,33; ,ou :,0_ .3151 ,OOb| -,0177 ,0011 ",001# *007_
._05 JJ_.54u .ou b,3: .4_71 -,O0_O -,0325 ,001_ -_001_ _0075
.50_ _._9_ .ou (,7_ ,b410 -,02to -,u_fZ ,0011 -,001_ ,007_
,_i)_ _1_.r97 ,00 9.01 ,USL= -,O;UO -,OOL5 ,0011 -_0013 ;007_
.5o4 3L_._l_ ,00 L0,33 ,7_9b -,07_ -,oral ,u011 -,0013 ,0073

-_u_ _1_,_7_ ,O0 _,67 ._O_ ,oleo -,UOL_ ,0009 "tO01_ £OOTO



**_ ._¢_ .... - ...... r',_- L e_ (A_Q FI [UNN_L_ _# NASA pRELIMINARY ore.

_I_H 5_€L_) [Ua,w(L I_l r_9 HUN 35 _ALaN_ (31 0911_167_

_'_ " R . _. _fABILIIY AA15 CoEFFICI_N[_

,3UZ 121,569 .uu -i,Z3 -.I@51 .U3bU ,066_ .U013 -,001_ _0067 ,5,4_7
.30_ [_7.550 .uu -eJJ -t10_( ,._b ,0¢98 ,0009 ",001 t0066 e3e338
._02 IZ_,0_ ,V0 ._7 -,uZ_ _",_O_ ,033b ,oOtl -,001_ ,006§ -_I@_

.3ui l_.13T .vo _.3b ,_L3 ,0_15 -,009_ ,0010 -,00ll ,006_ _,657

.302 _7,4_2 .ou _,50 .3303 ,03_ -,0233 ,0009 -,00_ _OOb5 9_591

.3o1 _7.2Z5 .vu b.b5 ,4Z11 .03_1 -,0366 ,0009 -,0013 ,OOb4 10.869

.3Ul 2_.6_I .Ou 1,79 ._i_3 ,U_ -,0503 ,000_ -*0013 eO067 ]1e538
.3o0 Z6.53b .vu 10.07 ,b9_7 ,0590 -.0773 ,000b -,00_ ,006_ [_eT6b
,3u_ Zt._89 .uu 1Z,3_ ,_70_ ,0_7_ -,1011 ,OOO_ -,0017 ,O07J lZ_195
,3ul _?,023 .Go l_.5_ 1,031b ,lO_i -,I_23 ,0009 -,0016 ,007_ I01101
.3ul _b.97l .00 Ib.6U 1,18#9 ,1363 -.2038 ,UOIZ -,001= I008_ _693
,30_ _7,7_I ,uu 3._6 ,153_ ,0_91 .0041 ,uoi_ -,001_ ,0059 5,185

_ODY AAI5 GoEFFICIENIS

Fi_n Q UtI_ _LPHA _NF CAF CPM CNM CYM GSF

,30_ L_7,_3_ ,OO 4,_ ,I_39 ,o_ll ,00_ ,0010 -_0011 _006!

,3o_ 127.559 ,oo -i,23 -,195_ ,()31_ ,ubb_ ,O01E -,0013 e0067
.3o_ i27,55u ,uo -,l_ -.io8_ ,o323 ,o_o ,0009 -_0013 _006§
,3UZ IZ8.025 ,00 ,gl -,0_I( _030d ,0330 ,0011 -_001_ _0O_b
,30Z i_7.7Z_ ,00 _.10 ,0653 .02(0 ,Ol_d .0015 -,0010 ;0063
,Jul 1_7,o_5 .OG J,_3 ,15_ ,u2tl .003_ ,0013 -;0010 _006_
.301 127,137 .ou _.3_ ,_29 ,OIJl -,00_ ;0011 -_0011 _006_
,30Z I_7,_22 ,#0 _,50 ,33E0 ,0026 -,0_33 ,0010 -,OOlZ ,0065
,301 1_7,_25 ,ou 6.6b .4_Eb .,0103 -.0366 ,0010 -;001_ ;0064
,_oi i_,O_l ,oo r,7_ ,bl4_ -.0255 -,o=oJ ,0010 -_0012 _.0067
.30o i_b.b3b ,ou Iv,01 ,bg_O -,0033 -,Or(3 ,0008 -_0012 _0063
.3OZ 127,689 ,OO 1_,3_ ,_bb_ -,109_ -,1011 ,0008 -_0015. _0073
.301 1_7,0_3 ,Ou 1_.5_ 1,0_3_ -o1596 -,I_Z3 ,O01Z -10013 _007_
.301 1_6,977 .ou lO.o_ z.ir29 -.2091 -.Zo3d ,OOlb -_0011 _oo83
.30_ i_7.721 ,OU d,2b .1_5_ ,0209 ,OU_i ,0012 -_0010 !0059



G R O U P _ u u w _ U R A u E u A I .s - Y _ [ r_ I E R V A L S w u ,- _.L A 5 S IF i E D A F T E R I 2 y R _S

sTAUILLIY axis CoEFFICI_NTS.

_AG_ _ _E[A ALPHA GL CO CPM CRM CY_ CSF _/O

o71_ 5_ o91_ oOO _o4U o2911 .05_ -.024b .0005 -*O0|i eO05_ 5_5_

.712 5_l,b2b .oO 3.89 ._5_2 ,0_8( -,OIIU .000_ -.0011 .005_ 5.301

.71_ 541.652 .00 3.22 ._I13 .0_61 .003? .0005 -.001_ .OOb½ @.579

.713 5_.3r6 .00 _.46 .15_3 .0447 .0205 .OO05 ".001_ .006_ 3.406

.712 540.90o .00 1.5B ,0822 ,0_0 .037_ .0005 -,001_ _OOO_ 1,8_3

.712 5_1,_0 .0o .Y7 ,017_ .0473 .05_ .000_ -.001_ .006_ .376

.Tl2 541.90_ .oo -.OZ -.0_ .051i .06B_ .0003 -.OoIQ ,005_ o.840
.711 54,,.213 .vU _.3_ ._B71 .u529 -.02_b .O00b -.001_ .0057 5.425

_OOY AXIS COEFFIGIEN{S

hACn _ UE_A A_PH_ _NP CA/ C_M g_M _YM C_F

.71_ 0W<I.91_ .uv "_._o ._9_ .,}299 -.J{_0 .gO06 -_O01O _0056

.ll_ _l.5_b .00 d._9 .200_ .0311 -.OllO .0005 -_O011 _0058

.712 541.b52 .UU 3.2_ ,_13_ .03_ ,003_ .0006 -.001_ ,0061

.713 _2.37b ,00 2._b ,1540 .03_1 .OZ05 .0005 -_0013 _006!
,(1Z _€0.90b .00 1.5_ .0_33 .0_23 .U37_ .0005 -!001_ _0064
.ll_ b_!,SZU .00 ,71 .Ot_ .0_(0 ,05_d .0004 -_0013 ;OOb_
• (1_ _i,908 .ou -.0_ -.O_Z9 ,0511 ,Obg_ .0003 -_0010 _005S
.(11 _u._13 .uu _,3_ ,2901 ,03u_ -,o_b ,000§ -_0010 _0057



oOUY AXi_ COeFFICIENTs

i.)_¢H O BtTA A_PHA GNP CAF CPH CHM _YM _SF

.our _.119 .00 -*_ -,1_6_ .03_ ,0_ ,0012 -*0016 ,0083
• b01 _Z8._99 .uO .9_ -*01_ ,0332 ,0309 ,0010 *_0015 _0076

.bUt _2_,688 *UU 1.6_ *OSOb *0305 ,O_i_ .0009 "*001_ eO07_

.bO1 _._10 .00 _*_ ,11_7 .020_ ,UJ_ ,0009 -_0014 _OOTO
• bOb _Z_,043 ,UO 3,3_ ,1_95 ,U_l_ .UOZ_ ,0008 -_00_4 tO070
.60/ _,103 ,OO _.0_ ._510 .Oi_ -,OUOL ,0008 -!001_ ,0071
.bOl _.330 .00 _.79 .a]51 .00_8 -,01€3 ,0006 *_0015 _0069
.hOT _.064 .00 _.57 .363_ .O00b -,OZ_7 .0006 -*0016 *0073
.ooo _7.9_6 ,00 o,31 ._7_ -,_o_i -,u_oo ,0006 -_0017 _.0075

._OI _.135 .O0 1.79 ,5o95 -,OETO ",O_l .O00b -_DO1T _0077
• _o_ _!.13_ ,uu _.4b *b_lO -,0361 -.0_11 ,0007 -_0017 _OOTB
.bOl _.35_ ,OO 9.1_ .b/_O -.0_59 -,0513 ,0005 "_O01b _0075
,b0o _(,bSb ,OU _.83 ,7_97 -,055_ -,ObO9 .0006 _0016 _OOTb
.hOt _H._3] ,Oo _.25 ,_OTY ,013_ -,00_0 ,0007 -_0015 _OOT|

.................... _"_v_

L.--.. ........... I1_ _ ,r, _- "I x. 10 F T T U N ,'_ I" L 5 € _ _ .N A 5 A G O N F I D E



HI@H SP_D TUNNEL TLSI 7_9 _UN _0 _A_A_wC_ 731 09/_/6T£

STABILITY AA_S COEFFICIENTS

MACH Q2' _ETA ALPMA GL CO CPM CRM GYM GSF &/O

,505 3_9,3_2 .UO 3,5T ,19B_ ,0_5_ -,008@ ,0008 ",001_ ,006_ 5_5_3

.5U5 319,787 ,00 -1,69 -,_k57 ,0_87 .060b ,001_ -,001_ e0079 t_e_28

.505 319.81; .00 -.#3 -.11_3 .0_27 .0_25 .0013 -,001.. .007_ =2,T72

.505 319._5 .00 .86 -,01;8 ,0_5 .0243 ,001Z -,001_ ,0069 -_385

.505 319._0; .00 _,lb ,090; ,0363 .0078 ,001_ ".001_ .0069 Ze_90
,50_ 310,77_ oU0 3,59 ,1998 ,0359 -,008_ ,0009 -,001= ;0069 _,5_- a_x_
.505 319.101 .00 _.g3 .3111 .0381 -,0_3 .0010 -,001_ ,0069
,5t)4 31B,80_ .uo _,_ ,_15 ,0_21 -,0389 .0010 -,001_ ,007_ 10,0Z0
,5u5 319.U_9 .ou ?,67 ,5373 ,0_0 -,053_ _ .0009 -,001_ ,006@ _0_9_8 -
,505 319,296 .00 _,97 ,6#5€ ,0572 -,0665 ,0010 -,001" s007_ 1i.2@0
,b04 3_8,38b .0o 1o;23 .7530 .067i -,07_3 ,000T °,001S ,007_ 11e_Z_
.505 319.193 ,_0 11._B .8_71 ,0785 -.0928 ,0010 ",0014 ,0070 10,79_
.505 319.0_ ,00 3.6_ ,_0_5 ,0360 -,0089 ,0009 -,0015 .007_ 5_6T5

UUUY _kI$ _OEFFICIENTS

DiA_ _ _[A AL_HA Clef CAF CPM _M _YM G_F

,_05 _t9,312 .UU 3.5_ ,_000 -0_ -,00_Z ,_009 "_001_ _006T

• 50b 31_.76T ,O0 -L,69 -°21b_ ,0€23 ,0o0o .001Z "!001_ _0079
.50b 319._1, ,ou -.43 -.118b .0_1_ .0_ .0013 -_O01h _0078
.50b J19._95 ,OU ,Sb -,01_ ,03_7 ,OZ_3 _001_ "_0013 .0069
.5o5 31_._o_ ,uu _.lb ,091_ ,0389 ,001_ .001@ -_0013 _0069
.50_ _.77_ ,uu _,5_ °_01b ,U233 -,0O_ ,0010 -,001_ e0069
.505 319.101 .0u _.93 ,3131 .011_ -,0Z_3 ;U011 -;0013 ;0069
.5o_ _l_.SoZ ,oo o,2_ ._Z3_ -.OO*J -.03_ .001_ -_001_ ;0073
._06 319.0_ .uo /.bY ._j_ -.023_ -.053_ .0011 -.0013 ,0069
._o_ _._96 ,ou _.91 ,_bl ..0_0 -,0605 ,0012 -;0013 ;OOTZ
._0_ _l_.3_b .uu 1_._ ._b_ -.ob(_ -,07_3 .0010 -_0013 _0072
.50_ _|9.193 .OU 11._ ._ -.0916 -.092_ .001_ -_001_ _0070
._Ob J19,0#5 .00 3.6_ °_0_4 ,02_0 -.00_9 ,0010 -_0015 ,0071



_ M n ua_'_._"_'_ A U E u _ I J - I _ I _ F E _ v _ L 5 I 0 _ C L _ 5 S I F L E _ A F T E R I @ y R S

MACH ._ d_]A ALPHA _L _ CPM G_H CYM CSF _/D

,302 127.b_9 .00 -I,Z_ -,19_5 ,0_1_ ,059_ ,0011 -,0013 _0065 -_683
.302 1_7;771 .00 -o15 -,10_5 ,037= ,0_2_ ,U011 -,001_ ,0063 _,89_
.302 t2_,_3 .ou ,96 -.OZ_7 ,03_U ,0270 ,0011 -,001_ ,006_ _ebS_
.30_ 127.55_ .oo @.08 .0_8 .0_37 ,0119 ,u01_ -,001_ ,0063 1,9Z3
.301 127.2b0 .00 3,Z0 ,153_ o0_3_ -.0028 ,001_ o,001_ ,006_ _,5_8

.302 127.636 .O0 5,#6 ,3294 .0380 -,0293 °0009 ",001_ ,006_ _,667

.302 127.533 .00 6.65 ,_222 .0_20 .,0€29 ,_01_ -,00_ 3 t006_ 10_0_6

.301 12r,336 .00 T,78 ,_1_1 ,0_76 -,0562 ' ,000_ -,001_ ,0065 10,79_

.301 127,03_ .00 10.07 ,6919 .061b .,0817 ,0007 -,0013 ,0063 11,Z_8

.300 126.5_6 .00 1"_,30 ,d6_3 ,0800 -,1055 ,000_ -,001_ ,0068 10,803

.302 127,910 .Oo 1_,€9 1.0Z93 ,IO_U ..1_77 ,0008 -,0016 ;0072 9,820
,302 127.769 ,OU 16,65 1,1771 ,138_ -.2060 ,0013 -,001_ eO08_ 8eS_3
.3ut 1ZT.162 .oo _,2_ ,15_1 ,0335 -.0028 ,001_ -,0_11 ,O05S _;b0I

_ODY AXIS COEFFIGIENT_

ACM u _ETA ALPHA CNF CAF CPM §HM GYM CSF

.302 _8,03_ ,0U _,21 ,15_ .02_1 -,0Q_( ,0011 "_0010 _006_
,3_ 127.5_9 ,00 -I,2_ -.195_ ,0373 .05W_ ,0010 -_0013 _0065
.3_2 £2?,7?1 ,uU -,15 -,_085 ,_37Z ,U_Z8 ,0011 -_O01Z ,0063
• 302 1_7.953 ,OU ,gb -,022_ ,035_ ,O_?U ,0011 "10011 _006_
,30_ 127,558 ,00 _,0_ ,Ub60 ,0313 ,011_ ,001_ -,0011 ,0063
.301 127,260 ,OU _,20 ,1551 ,0251 -,O0_d ,0013 -;0011 ;006_
.30_ _27,5_ ,00 _,3_ ,2_20 ,0169 -,0t61 ,0010 -;0011 _0062
.30_ 127.63b .00 _,4b .3_1_ ,0065 -,OZ_3 ,0011 -;0011 ;006_
• 30_ IZT,b33 ,oo o,6b ._24_ -,o0_1 -.o_Z9 ,001_ -_0011 _0065
.301 _7.336 ,0o 7.7_ ,515b -o02_ -,0502 ,_009 -_001_ _0065
• 30_ LZ7,03b ,00 IU,07 ,6917 -,obO_ -,0_1_ ,0009 "_0011 ,0063
,30u l_b,_b ,0_ 1_,30 ,_b10 -,1_ _ -.LO_5 ,0007 -_001_ _0088
,3()_ 127,9t0 ,OU 1_,4_ _,0_1_ -,1559 -,1_( ,0011 -_0014 _00?Z
,30_ 12?.769 .OO lb,6b 1,1660 -,20_5 -,_ObO ,00_6 -_0010 _008_
.301 12_.162 .00 3.2_ .1_5( ,02_( -,0UZ_ ,0013 -_0010 _0055



HIGH SPE_0 TVNNEL TESt 789 _UN #2 UALANC_ 731 09/1€/67£

STABILITY AAIS CoEFFICI£NT$'

HACH _ _ETA ALPHA CL CO CP_ €_H CYH ¢SF L/0

.713 5_2o087 .00 3,O1 ._606 ,0610 -o0_0_ ,0008 ",001_ o005_ _e2_5

,713 542.452 .00 2.99 ._177 .U58b -,0035 ,O00b -,0011 .0051 3eTZ4
,713 5¢2.303 .00 Z.23 ._6_5 .0573 .01;6 .O00T -,001_ _005_ _tES_
.712 541.736 .00 1.32 .0996 .0578 .03Z5 .000? -.0012 .0056 |e?_3

,71_ 541.30_ ._v .55 .042_ .Oh03 .05_I .000_ -.001_ ,00_ iT_

_o_ AXIS COEFFL¢IENTS

_,_C_ _ _E[A ALPHA CNF OAF CPM C_M _H GS_

.TI3 _2.UST .00 J._1 ,263_ .9_5 -,0_09 ,00G6 _S0010 _005_

.[13 _42.45_ .ou _.9Y .Z20_ +0+70 -.0035 .000b -_00_1 _0051

.T13 5_2.303 .00 _.23 .1_5_ .0509 .01_ .GOOT -_0012 e005_

.T12 5_1.736 .00 L.3_ °100_ .05_5 .03@5 +000T -_0012 ;0056

.T12 _+J.30+ .ou .55 .0_29 .0599 .0511 _0008 -_0011 _00_8
.713 542.270 .uu 3.4b .255_ .o_Sd -.OL@l .009_ _0010 _00_1



9 _ • r,__ 5 _ _£ -1./,[l F T I'll - _ _ _ 7 _ 10 F T T U N N _ L 5 _ • e N A $ A P R E L I M X N & R Y "@'Q t

GRouP _ OOW,_G_A.._UEUA| 3-YR INIERVALS_ O_LASSZFIE 0 @FTE_ l_ YR_

ST_EL_[_ AAZS CGEFFZCtENT5

MACH @ 8ETA ALPHA GL CO CPM CRM GYM CSF _/O

6U7 _28_67d .00 3.7Z ,Z547 .039_ -,013_ ,0007 ".0015 _006_ b_&6_

.607 _28.453 .O0 -.69 -.1156 .0497 o04+0 .0013 -.0015 e007+ -_+3_7

.607 _E8,79_ .00 -.U_ -.05d7 ,0_59 ,0317 ,0011 -.0015 .0073 -_;280

.607 #Z8.986 .00 .65 -.00_ .0#3_ .OZE3 .0010 -.001_ .0070 ;.05S

.608 _Zgo52T .00 1.38 .0547 .0416 eOl3_ .0010 -.0013 .00b? _316

.60_ _9.381 .00 _,09 .1205 .0_00 .00_6 ,0009 -.0014 ,0066 _;01&

.6U7 4_8.306 .00 _.90 .19U2 ..0391 ..0047 .00Od -.001_ o0067 _;863

.607 428,26_ .00 3.7Z .Z525 .0395 .t0_33 ,0006 -,001_ s0066 _;39_

.607 428,711 .00 _.5_ ,_198 ,040_ -,02E1 ,0005 -,0017 i007_ T;983

.6U7 _28.8_2 .00 5.28 .3832 .0_17 -.0300 .000_ -;0017 eO07_ 9B1_

.606 427.730 .00 6.09 ._457 .0_7 -,037Z .0005 -,001_ ,007_ 9;967

.607 4_8,392 .00 6,96 .510_ .0_9_ .,0_ ,0004 -.O01e .OOTT 10,3_
.607 428.233 ,00 T.TZ .56_1 .0537 -.0513 .000_ -.001_ .OOTt lO.S_O
.606 _27,999 ,00 8._2 .6180 .059_ -.0580 .000_ -_001_ ;0077 10€_
.606 427.360 ,00 9.09 .670_ .0655 -.0627 ,0004 ".001_ ;0075 |0_3_
._09 _3_.ZTZ .00 3.9z .ZTO_ ,0_9_ -.otsz .0005 -,00_ ,006_. 6_797

_0_ A_L5 COEFF_I_TS

_,AC_ u U_T_ ALPHA GNF GAF CPH _M _YM __,_"

• _Ot._Z_._53 ,00 -.69 -,1161 .0_3 .04_0 .0013 -GO015 .007_
._or _.r_ .uO -,ou -.o5_ .o_ .o3Lr .OolZ -_oo15 _0073
• _u? _ZB.gB_ .00 ,65 -.001_ .0_3_ .uZZ3 .0010 -.001_ _0070
,00_ _Z9.52/ .00 _.3U ,055( ,0_03 ,0L36 .001I -_00|3 _OO6_
.50_ _29.381 .gO _.09 ,1219 .03_b .00_5 .OO[O -_0013 e0066
._07 +_8.306 .00 _.90 .19t_ .029+ -.O0+r .0009 ,_001_ ;00_?
.60/ _8._6_ .OU 3.7_ .ZS_ .O_3L -.0133 .0007 -EO01_ _gO_
• 60_ _.(11 .OU _.5_ .3_i_ .01_6 -.OZZL .0007 -,O01b eOO?E

.bug _7.730 .Go 0.09 ._7_ -.o0_u -.03T_ .0006 ,_0017 .0075

.607 _.39_ .OU b.96 .51_4 -.013L ".0_ .O00b -ZO01_ _O07T

.ool _._33 .Uu ?,7_ .565_ -.02Z5 -.05L3 ,O00b -_0017 _OOTT

._oo _7,999 .O0 _._Z .6197 -.0320 -.USuO ,O00b -_O01T - _O0??
• OOe @_7.360 .OU 9.0_ .67_9 -.O_IZ -,06_'_ .0007 -,0016 _00?S

_<oia
I

(.,__._, , = u t:.N. ! _- _ _. o o o ( A ].0 F [ f U _ NI:.L,_ _, e .=. N A _ A _;Lui_r _ u ,.....T J_L_* i i



_OOY aXL5 COEFFLCIEN]$

FiAC_ _ BETA AU_A CNF CAF CPM C_M _YM _F

.505 _19._B9 ,00 3.6_ ,_u_ ,O_LO -.00_ ,0007 -_00_ _005%

.505 3!9.200 .00 -.32 -.IL7_ ,0370 .O@bd ,0015 -_0021 _007_
•50b _8=96_ .UU .�b -.Ul_ ,03_b ,0_6_ tOO_ -,00_0 eO0_
.505 _19.2_9 cOO _.2_ .0_% .0Z95 ,0_19 ,00_0 --_00_ _005_
•bo_ _i_._35 ,OU _,62 .aO0_ .0211 -,0OW_ ,0008 "zO0_9 £005_
.505 31d,VSe .00 _.9_ ,3L_3 00093 -,0Z06 ,0007 -,00_9 eO0_
•50_ 31H,_31 .UU b.33 ,#_b# -.0058 -,035_ ,00_0 -_00_# _005_

.504 318.1#? ,00 (.69 .537e -.0_I -.050_ ,0008 -,00_0 £0_5_

.505 318.931 ,00 9.0_ ,_90 -.0_54 -.O_4S .0007 -_00_0 eO@5_
,5o_ _18,_70 .0u Lu.2_ .753_ -._b_ -,OTb5 _O00b -_OOEO _0055
.SOb 310.b3Z .0_ l_,Sb .849_ -,093b -,0926 ,0005 _zOOZl tO05_
.50_ _19,010 .00 3,61 .aU_E .020_ -.0050 ,0007 -zO0_O _00_





6::.

,=.°. ,.sA - ---_ ......... "--_¢h_. r,. J.o_ r r,.,_,.,_ _ -.,,'- _,,.s,=, PREL-Z=, Z.ARY :,,'.'='

SIAt_LL_TY AXIS ¢OEFF.iC.i_..N[5

_,GH ..,.I OEI_ ALPk_A _L CO ¢PM C_M GYM CSF LiD

• r12 5_] ,760 ,00 £,99 ,_"O.bO ,050b -,OOl9 ,0010 -,001 ( 'J00_i'_ _,0__ 8

.TL3 5t¢._, 08_t .U'O ",22 ,L_._9 • u_.9." ,01 _'5 ,O01Z -* O0 _._ *00€ _ 3,0 tt'4'

.7_ 5€I.120 .ou 1.37 .08_ .0€97 .0281 .001_ -.gO1 __ *0055 1.708
• 7L_ 5_'!,_du .uO ,b_ .02_ ,0_._ ,0_39 ,0010 -,00)._ 9 ,0064 ,55_
.7L_ 5€1 • _'06 .00 -,|1 ",0300 ,0559 ,059b ,000_ ",0019 ,00T 1 "', 536
.712 5_1 .61b .uu -.8_ -.USO2 .UO0_ .OT_5 ,U007 -,UO_ ,0080 -I,_T
.712 5€1.757 .uo ._.91 • _.008 ..050_" -,0001 ,0011 -,001_o • 00 _'€.li. 3,983
.712 5€] .223 .0o 3,69 .. _'5_.7 ,05_ -,0171 .0010 -,0019 t.003_ _,81€
.7_.2 5z¢}.. 6ee ,ou _.3_. ,€:906 ,0580 -,033Z ,u00d -,0010 ,003. '-_ 5,01_

BoOY AXis COEFFECIE_FS

v,A_ _ OETA ALP,& CNE C_F CPM CNM _YM C_F

.112 _1,760 .UU _,_ ,_07_ ,_39_ -,001_ ,0011 -_O01b tO0_l

.713 5_2.0d_ ouu _.22 ,1510 ,0€3_ ,U/Z5 ,0013 -_0017 ,0069
,71_ 0_1.120 .00 _.3( .0_60 .0€70 ,0_ ,0010 -_0019 _0055
.{1_ _l,_Sd ,OO .6_ ,029b ,05_0 ,0_J9 ,_010 _*0019 ,0064
.712 o_1,70b ,oo -,11 -,0301 ,o5_ .05_0 ,000_ -;0019 _OOTX
.[1_ _l,blb ,0o -,_ -.0_70 ,0591 ,07_5 ,0007 -_0021 ,0080
,11_ _1,757 ,ou _._1 ,_030 ,0€0_ -,_OUl ,001_ -_0016 ;00$1
.712 _€1.223 ,00 3.b9 .267€ ,03b¢ -,Dill ,0011 -_0015 _0038
.712 _1.66_ ,O0 _,3_ .29_ ,0369 -,0_3_ ,0009 -_0015 ;0035

• . • . • .



e** NASA ........ :%_L **_ fat0 F| TUNNEL5 *** NASA PB_LZM_NARY le.l.

G_nUP 4 - uow,.:R aUEu a I 3- YR I m_ ER V a L5 * Ode _A55 I F IED AFTER IZ YRS

MAC-- _ _ZIA ALPHA _L CQ CPM OHM- GYM ¢SF L/O

607 _H._ ,O0 _,03 ,_5_I ,036_ -,0093 ,O'OOb -,Oo_U ,00_ be893

60_ _,.437 .o0 -,_5 -,1153 ,0_3 ,0459 ,0019 ",00@_ ,0071 -_T_5
6074_H._I ._)o .Z_ -,05_9 ,0397 ,0301 ,001_ -,o0_O ,006_ ._&60
6_7 _,082 .U_ ,_5 ,0001 ,0377 .026_ ,001_ -,O0_U _006_ ,00_
607 _,50? .UO _,fl .Oblb ,U364 ,0176 ,0011 -,0019 ,005_ 1,69_
807 42_.800 .Ou _,_5 ,121( ,u35( ,0090 ,UOlU -,0019 ,005_ 3,_09
_o6 _z_._o_ .uo _,_6 ._z ,u3s_ -,0oo5 ,uoo7 -,oo1_ ,00_ 5;ESS
b06 €_.691 ,UU _,01 ,_50_ ,0366 -,009_ ,O00b -,0019 ,00_ 6e863
bo7 4Z_.336 .or) %'tV ,3112 ,038_ -,0161 ,000_ -*0000 ,004_ 8_27_
6o_ €27.80_ .ou 5.50 .3_ .0407 -.026_ .0003 -,0021 ,005_ _,410
600 _27.30_ .UU 6,28 ._01 ,0_37 -.0338 ,00_ ",O0_ ,005_ lOelY8
607 _Z_.619 ,uu /,ol ._UOb .0_80 -,0410 -,0001 -.00_ ,0052 I0,6_7 --

6OT _2_,_11 ,uo _,7_ ,5651 ,05_7 -,04_3 =,00o2 -,0003 ,0052 10,713
607 _Z_.I_O .uu _.,€_ ,0193 ,O_ -.0551 -.O00g ",000_ ,0051 _0;633
607 4_8,5Z0 ,u_ V.12 ,0731 ,005i -.0600 -,OOO_ -,00_3 ,OOfi_ 10,33_
606 427,T31 .UO 9°_I ,727_ ,0(2_ -,0631 -,0005 _,00_ ,005_ 10,00_
607 _Z_._?5 ,UO _,06 ,@569 ,036"_ -,O09U ,000_ "*001_ ,00_ b,99_

_OOY AXIS COEFFICIENTs

_,ACH u UtTA ALPHA CNF OaF CPM GNM GYM _SF

.60( _28._37 .O0 -,4_ -.1150 ,0414 ,0_59 ,0019 -!0021 _0071
.bo( _._91 ._o .Z_ -,057_ .o3_9 .03bL ,0018 -£00_0 _0068
.60/ _.68Z ,O0 ,95 ,0007 ,0377 ,O@b_ ,0014 -.0020 ,OObZ
.6o7 ,_.ssr .oo _.71 .ob_ .o3_5 .0116 .o01z -_oo17 _0056
.bO_ _8.600 ,OO _,_5 .1_31 ,0305 .0090 ,0011 -,0019 ,005I
,bob _27,_00 ,OO 3,20 ,1_06 ,0250 -,0005 ,0008 -_0018 ;00_9
.bOb _Z_,691 ,OO _,OI ,052i ,01U9 -,0092 ,0006 -_0019 ;00_T
,bu( _b,330 .Oo *,79 ,_19_ ,Oll( -.01o1 ,000_ -_00_0 ;00_
.bo6 _7,_or ,OU b,Sb ,_5_ ,003_ -,0_6_ ,0005 -,0021 ;0052
.606 _Z_,3b_ ,oo _,2_ ,_BU -,OOb3 -o033d ,0004 -;0021 ;0052
.00/ _,bZ_ ,uu ?,Ul ,bllJ -,01_6 -,0_10 ,0002 -;0022 _0052
.607 _28.111 ,OO (,_ ,bb6U -,023_ -,0_3 ,000i -;0023 ,005_
.007 _.t_U .OU _.4_ ,0209 -,0332 -,0=51 ,gO01 -;0023 ;0051
.oO/ _Z_.5_O .O0 9,1Z .b/_b -,O_Z3 -,ObOO ,0001 -;0024 ;005#
,b06 _27.731 .00 _.81 .7_9_ -.0522 -,0b31 .,0001 -;0025 ;0052

_ .. T A IU F T I U i_ _ P- L 5 * ** NaSA m -e-.I.-. -.



G_ UP 4 uO_._AUEU A I 3- _ _ I J_ T ER v . L S e UCCL_ 55 I F I E0 AFTER 12 YR$

HIgH SP_O TUN_M_L [=_l ?_ HUN _? _ALANC_ (31 _ 091IklbTZ

StAbILITY AXIS CoEFFICL_Ni5

H_C_ _ d_JA ALPHA _L CU CPM _HM GYM GSF _/O

._v_ IZ?,tS_ .uu 3.Z3 ,1521 .u3b_ ,0100 .u00T -.001_ .006_ _._06

,302 1_7.b_ .0O -.]3 -.1155 ,03_6 .05b_ ,0007 -.001_ ,0073 ._,979
,301 127.2_b ,uu .�T -,uZ7_ ,0_65 .0€0_ .00uf -,001_ ,00Tl -,763
o3_ t_?,3_b oU0 _,10 .0632 ,0351 .02_b ,U01_ -o00Z0 ,007_ 1,77_
o3U_ 1_7.37l .oo 3.Z_ .lbg2 ,036_ .0099 ,UO0_ -.0010 ,0071 _tZ09
,3U1 1_7°2b_ ,UU _°3b .Z419 °0370 -o003_ .OOU¢ ".001_ ,ooTZ _,393
.3o2 1_7._5T .uu 5.49 .3312 ,O_o_ -.01T1 ,000= -.001_ .007_ _,13_
.301 1Z7.0_1 °00 r._0 o5177 .050_ -,o_3b .u0u5 -.001_ ,007§ 10*E0_
.3ul 12f.3_1 .Ou 10.0_ ,699_ ,ObSi -,0696 ,0007 "*O0_g ,007_ 10.7_9
.3ol 127._36 ,0u 1_.33 ,8703 .0_33 -.0937 ,0003 "*001_ ,007_ 10._50
,3u2 1_7._0 .0U 1_5_ i,0_Y0 ,107Z -.1366 *000_ -*0015 ,0081 9,600
,3ol i27,10Z .o0 lb.67 1,L898 ,14Z_ -.Z0_T ,001_ -,001_ ,0090 _,37_
,30_ !27.563 .00 3.27 ,15_ ,0361 ,O09T ,0009 -.0010 ,0067 _,zg_

_uOY AXiS COEFFICI_HIS

PI_CH _ BEtA ALPH_ CNF CAF CPM GHM _YN _F

,30_ z_7.758 ,Ou 3,2_ ,153_ ,02_5 .0100 _0008 -_0010 !0068

,301 127.012 °ou -1,2_ -,_06_ ,03do ,0733 ,0006 -_001_ ,007_
.30Z L_7.680 .00 -.13 -.115b ,03U5 .0567 ,0007 -_001_ ;0073
.301 1_7._85 .uu .97 -00_7_ ,0369 ,O_OZ ,0007 -_0011 ;0071
,30_ 1_7,37b ,_O _,I0 ,0b_ .0333 .0_5 .001_ -_0010 ;00Y_
,3_ 1Z7.371 too 3,_ .153_ .o276 ,0099 ,0010 -_0010 _0071
.301LZY,_6_ .OU _.3b ,Z_#0 ,019_ -°003_ .0006 -_001_ ,007_
,30_ 1_7._57 .ou 5,_9 ,333_ .0089 -.0IT1 ,0007 -_0012 _0075
,301 1_7°061 .0_ _.8U .bL�_ -.0199 -.0_36 ,0007 -_001_ .00T6
,30L L27.3_1 .0u i0,0_ .7000 -,05_3 -.0696 ,0009 -_0011 *ooTo
.301 t_7,Z3b oU0 1_.33 °867_ -,10_3 -.0937 ,0006 -Z00X_ _007_
,_OZ 1_7,_0 ,00 1;*5_ 1,0Z21 -,1539 -.1366 ,001| -_001_ _008_
,301 1_7.10_ .UU 10,b7 1.179_ -,20_ -.20_7 .0015 -_0009 _0090
,30Z 1_7*563 .OU 3._7 ,156b *0_70 ,0097 .0009 "_0009 *0067



*** _jASA Cu_wF|u_NTIAL *** ?XIO FT TU N_L_ *** NASA PRELIMINARY e"t*

A Z Y R S
GH ......

HI_ bP_ T_N_L 5T 7_9 HJN 48 _ALANC_ {31 09/14/_7!

• _. STA_&LI|Y _AIS CoEFFICI_NIS

_ACH _ dE[a ALPHA _L CU CPM CH_- GYM CSF L/O

,bus 319,533 ,Od 3.69 .20o4 .0373 .0043 ,0004 -.0013 =0075 5e593

.b05 319,815 ,UO -1.5_ -._219 ,g45b ,073_ ,0011 -,0010 =0080 -4=880
,bu_ 320.0_1 ,Oo -,3_ -,1165 ,040_ ,054b ,0009 -*0016 =00_3 -2e857
,5U5 31_,116 .o0 ._7 -.all? ,037_ .O3b_ .0009 -.O_l_ .0081 -,313
obOb 319._0_ .00 2._B *UW_U .g36_ ,g_04 ,OOOb -,00_ =007_ _e59_
.5u4 31_.7_2 .uo 3.b6 .2057 .037_ .0040 .000; -=001_ ,0077 5_53Z
.504 31d.501 .uu _.04 ,3_12 ,040_ -,011_ ,OOg4 -,001J .007_ 7=98_
.505 3!_.B37 ,oo b.37 .43Eb ,u45_ -,025_ ,0005 -,001_ .0080 9e565
,Su_ 31_,_u .Ou /.74 ,b4U_ ,05_3 -.03_ .OO0_ -,001_ ,O06b 10,491
.5_4 3!_._33 .u_ _.04 .bS_b o061L -.0530 .UO07 -.001_ .008_ 10,787
.b,)4 31_.7_1 .0o Jo._5 .r670 .0713 -.ObbO ,0007 -.0014 .0080 10.758
.Sub 319-_31 .bo 11.b9 .8530 .O_l_ -.u74_ .Ool_ -.001_ =0079 10e4_6
.Sub 31u.837 .uo 3.74 .21_6 .037_ .003_ .0004 -.001_ ,007_ 5,71_

_UDY AA_5 COEFFICIENT_

NACm _ _ETA ALPHa CNF CAg CPM GRM _YM C_F

.505 319.593 ,u_ J,6_ ,_I0_ .0_3_ .0043 cOO04 --!001_ _OOT5

• 505 _19.U1_ *OU -_.fiU -._Z_ ,0393 .or3_ ,UOlO -Io017 _0080
.50b _2u.041 ,00 -.32 -.I157 .039_ ,Ob_5 .0009 -_0016 _008_
°505 J19,116 .ou .97 -,011L =037_ .036U .UO09 -zoo13 10081
• 505 319,_b4 .uu _,2_ ,0953 ,0325 ,020_ ,0006 "_0013 _0078
.50_ 318.792 ,uu 3,50 ,Z075 ,014_ ,ou4b ,0005 -_0013. _O0?T
• 50_ 31_,501 .Oo _,O_ ,3234 .0119 -.0t12 =UO05 "_001_ e0076
,505 31_,B37 .O0 0,37 .€34_ -.oO3L -,0_5_ ,0006 -_0013 _;0080
.504 31_,728 ,0_ _,7_ ,5b0i -,0Z_0 -,0399 .0011 -!001€ .0085
.50_ J18.533 ,go _,04 ._59T -,0431 -.0_30 ,0009 -_0013 _008_
.50_ _1_.781 ,ou 1u,35 .766_ -,0676 -.0_50 ,gO10 -10013 _0080
.505 319._31 .OU 11.59 .BSZL -.0911 -.0745 .g016 -10010 eOO?_
.bOb J_5._3( ,OU 3.74 .2155 .0Z34 .O03d ,0005 -_0013 ;_078



**-_' N.,,S_ C-- I-illl .... I r** Ix 10 f T I u N _ _ L _ '_"_* NASA pRELIMINARY QQO

G R 0 u _ _ u u H A U _ u ._ I 3- Y H I N I E H V A LS _ U _ C L A S S I F £ E D eF T_R IZ y R S

SIAUILIIY AXIS CoEFFIcIENTS

_ACN ._ _EIw ALPHA _L CD CPM CHM GYM GSF LID

.301 128.I0_ .ou 3._5 .Ibbl .0_59 .0103 .000_ -.U01_ .0059 6._9_

.3u2 12_.2Z_ .J0 -I.10 -.tel3 .030_ .071b .0011 -.0013 .0065 -6,152

.301 IZ7o925 .uu -.10 -.U�_B .ua'(3 .055_ .0010 -.001_ .00@_ -3_61_ -

.30a I_.306 .bu 1.00 -.U110 .U_S& ,0396 .0010 -.001# .00_£ -.4_

.301 la_.IO_ .ou 3._5 .16_ -.0a5_ .0104 .000_ -.001J .005_ &.4_9

.301 I_T.899 .u0 5.5Z .34b0 .0307 -.01_ .000_ -.001_ e005_ 1_eZ6_

.3OZ 126.2_3 .g0 b.67 ._363 .0353 -.0300 .0009 -tO01_ .005_ 12.3S_

.301 Iat.BS5 .uv _0.I_ .(105 .U564 -.0690 .0005 -.0S1_ .00_9 I_'@0)

.302 12_.I_9 .OO _2.3_ ._7_7 .07+_ -.0932 ,000_ -.001_ .0069 I_.75@

.3u2 12_.6_I .uu I_.5_ _,0_33 .V990 -.138_ .0005 -.00}4 .0063 I0._79

.301 12?._38 .U0 I0.66 I._953 .L_9 -.203a .UOO_ -..0010 .00_ 9.0_#

_0UY AXIS COEFFICI_N[S

...AC, _ 8_TP _uP_A CNF CAF CPM _M _YM G_F

.3u_ 1_.1o2 ,ou _,25 ,lb?2 ,0161 ,0103 ,Q009 -_OOI2 _005@

._02 _Bo_2_ .0o -1,_0 -*Ib7_ ,0_65 ,0716 .0011 "!0013 _0065

.3_I i_7.9_b .OU -.I0 -oU98_ *0ZIZ .05_8 *0010 "_0013 _0063

.302 l_*30b .0U 1.00 -*9105 .0_5b .0396 *0010 -Z0013 _00_1
•302 L28.49_ .00 _.13 .0?BL .0220 .02_ .0011 "_001_ _00_ ..
,301 £2S.10_ ,OO _,2b .1660 *Olb_ ,01g_ *0009 "zO0_I _005_

• 301 £_.09T .00 _.3_ ,_5_b .00_0 -,003_ ,0009 "z0012 _0057
• 301 1Z7._99 .00 _,5_ ._4T3 -.oo_7 -,0All ,0010 -_0011 _005_
.30_ _28.2e3 ,Og 0,67 ._373 -,01_ -.0300 ,0010 -_0012 ,00_6
.30Z 1_,1_3 ,OU f.B_ .5_60 -.030_ -,0_3 ,0009 -!0011 _0053
.301 127._85 .00 IU*12 .1090 -.069_ -.0b_0 .0007 ".0010 .0049

.50d I_8.661 .DO I_.5_ 1.03_0 -.15b3 -.L_S .0008 -_001_ _00_
,301 £d7.73_ ,uu _b.Ob i.I_10 -.2155 -._0_Z .0011 -.0008 ,0068
.3oz _Z_o_S_ .ou _.3_ ,lfzu .o155 ,oo_a ,0oo9 -_oo11 _0053

,y-
/ /: -%

":4L_.

L;LAS

&_ ,, , 2_',." , _ _,--_, * * / A I0 F 1 f U N rq r. L 5 * * * N A S A L.L_. ,. , _. .... l I ^ , __' n,_.



TA_LL£TY AAI5 C0_FFICILN]5.

._U7 4_,_1_ .00 _,)6 ._76Z ,U40_ -,OOlb -,000_ -eO01? _00_5 be862

.6_( _,G_I .UU ",_L -,LOb_ ,04_ ,O5_e .UUU_ -eO01# eO07_ _Ze_61

.60_ 4_g,O¢'t tOO .99 +01E5 ,039B .03g¢ ,UO0; -.O01g ,0076 .315

._oT 4_.1_ .uo _,55 ,I_V ,u3_b .0150 ,OOO0 -.O01J ,007_ 3_6UZ

._ul 4_7,Y€+ ,0o b..€ ,;003 ,U¢;O -,Olbd -,OOO: -.00_} eOOB_ Bt975

.bu_ €_9,1V6 .uu T.12 ._u_ ,O_e -,02_ -.uoob -.001_ ,008_ _,g35

.60_ €_9.B33 .UO +.20 .E803 .U;O_ -,Oo2Z -.0005 -o001_ .O07b _*967

BOOY AAX5 COEFFICIENTS

F,AC_ U B_T_ _P_ C_F CaF CPM G_M GYM CSF

,_0( _,91_ ,OU _,lo ,_7_3 .0201 -,0015 .,0004 -_O01_ _0075
.0_7 _8._ZL .uu -,+1 -.107_ .o¢_0 .051+ ,O00& -_001+ _007€
.oOU _29,0#? ,00 ._9 ,013E ,039_ .03_ .000€ -£0014 ,O07b
.607 _.1€+ ,00 Z.5_ ,i_3_ ,03Z_ ,0150 .0001 °_0013 ,0075
• 605 *_7,143 .00 €,16 ,_796 ,OZO0 -,0011 .,0004 -_0014 _0075
• bOP _Z7,9+8 ,OO _,6+ ,¢o_o ,O0_O -,Olb3 -,0004 "tOOl6 _O08E
• _0_ _Y,196 ,uu 1,1_ ,5_ -.01_5 -,O_SZ -,0003 -_0018 _0086

• O0_ _*_33 .00 e,Eu ._2€ .0196 -.OO_Z .,000_ -_0015 _0076

+++_+

t?N _

_" ..... ++ "" ' .... ' _._,,'_ "<+ 7 _ ko F T F u N _ F.. _ ,5 +*;'* '+ N A ,5 A C.t...--... ,L ..... I .. _ I+I;_"'* ,._:._;
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_ _ _ I x tu h T I U,_N F LS '_.',;'<' i_ A S A p r(_i,. I M I NARY e ,m(.t.(, . . .... --

_::_ _TA_ILIIT _Xt_ CoEFFICIENIS

,_H _ _A ALPHA _L G_ CP_ C_M GYM --._- CSF L/O

._9h _3_).(,_l ,UtJ -,_ -,I(}(1 ,U_O tOb_b ,0OI_ -,O0_ _ ,006U- ._,_€0
,bu_ _3),_UJ .OO L.I_ ,Utah ,0_61 ,O3_b ,OOll -,0013 *OOb_ ._83

.b,)b W_._3b .uu _,_3 ._7_b _O_BO -,OOO_ ,OOOf °,001_ ,O06_ 9,59_

UOUY _xlS _OEFFICI_wIS

P,ACn _ _{A ALPHA Clef GAF CPM C_M _YM C_F

,b'_b _30,_ ,_u _,_ ,_lgU ,00_3 -,0003 .UOO8 -_0013 ,0063

,bOb _0,051 .OO -._ -,1013 ,0_o1 ,0_6 .0013 -,001_ .OObO

.oob *_9,977 .0o _o60 .1_3U o0195 .01bT .0009 -,001_ .OOeT

.bO_ _9.935 .uo _.ZJ ._77_ ,UO8_ -.OOO£ .0008 -_0013 _0062

,bur _30._1Z .Ou _.2_ .5_01 -.,J_ -.0_9_ ,0010 -.0013 .0063
.6oh _3o,0_3 ,0_ _.b_ .6651 -.o_50 -.o_o_ ,0011 -_0013 ;006_

F I } U ,'; N F...i..._, "_"_ _ N _.€" A
( Iu



"_ "'_" _ e iv X L0 F T T U N N E L S * * t N!& S A P R E L 1EH I N A RY -e.e..o... o....
G R n LIP _, - _ 0 * ,t ¢_ _A'I_'__--_"A Ts _;'_'_ 3 - Y _ I N T E la V A L S , U r. (; L A S "S I F I E O A F T E R I ;) y R. S

STABILITY A,_.Zr';. GoEFFIGZENT,S

- " _4ACH Q BETA ALPHA Gt. GO CPM GHH ". GYM GSF I_./O ' " "

.sos 3_;,;_i ._)u . 3.e2 ,i_272 ,o2_, .oo3u,- -..oooT -.oo1__- o.ooe_ 8_,,b8_3



_TOOi_- 9000; TO00" _PO" 9TTO" _t_" Sg'_ 00" T&9"0?r SO_*
6EO0°_ _000; £000" 01_0"- 1090"- 6S_90 TO'B 000 9_1"07_ SO_*
L_O0 i- _000; _000" T_£O'- _&_o.- _9_" 9S'! nO" /T_'6T_ £0_*

LIO0 _- 9000; _000" _JO0"- _IO0" _0_£* _O'€ 00" TTg*O_P 90_*
9TO0".* _000; _000' OLO0" o_Io. _T_" q_'P 00" _E_'O_ _0_"
OIO0 _* £000 _ _000" _.T?O* 66To* _601" _'_ 00" _LI*O_ _0_"
SO00 _- _000; Io00* £i_0. _#ZO" T900* _*? 00. 6g_'I_f _0_.
9oo0_- _ooo_ _ooo. _0. o_o. _oz'- oz.- oo. o_9"tz¢ _c_-

9_0o _- _ooo; _ooo- _loo. _??o. _ZT_" _l'_ no" 689"0_ SO_"

$1h'3I_I_303 _TX_ k_ofl
. o

_TE*g ;,,TOO*- _000" (000" _900" '_9_-fi" _0_.* _g*p on" t_" O_F SOCj*
I26"_T _200"- €O0O* _000" OZ_O'- _6,e0* T9£9- Ig*_ oo" 9_/,o_£ Snc"
_'6"_! J_O0"- €O00" _000" , T't,.£n*- ,i'T_o" T_" q_;'l no* i_'e,_" _e_*

_02"'_ qTO0"- _vO00* T'O0O* O_On" Tg?n" Y_l_" 9L'_ on" _f_"*('_'_ _0€"

_ZZ* _000"- tO00* TO00" £LEO* 0_0" 9__00" 2Z'T 00' 6€_" t _ cJo.€;"

; L6L,_- _ooo. _ooo. oooo.- _E/O" TIrO" lI T;_.- _f'T- on- _ .,+I _£ cj_*
! !_*_ " qTOOe- _000" _'000 * cjLOO* 0920" _T'l _" _L'_ 00" 6_.€_.(,_E"g_€*

SJN]I3I_]09 SIyv XlI'ITgvJS

• ** X+VNIWI'!+_+d V S V N + .=. _. R'I+Ne,, n 1 [_4 r}t V / '_ e+ * _, v ,= .,=. ,+ . ......... "_ g' w ' + * ,g.



sIN31_I3d_00 _I_V J_.[?'_{3_eJS

-, _

me.e, kS'VN! : .; ._ON _.,_* _-Ig_nl -I _ nt v I _ e. . t __,p J

. -.,';. : ,,... • ='¢_s:_._,....
.... -:;.:i ,_: :_,.:::i.'_:_-- :-:::.' __'



_t ",1_ _..LL -I_NItAL _o /XJ0 FT TU_HEL_ _ee NASA PH_LZMIN4_y _e.t-

G _ o o P _ - u O . ,_b _ _ _ E u A ! 3 - Y R I IW I E R V A L 3 _ U _ C L A 5 S £ F I { U A F T E R I Z Y R $

dIbd SP_U fu,wIWEL lt_l lo_ _UN _5 DALWNG_ _31 _9(!_(67 _

51A_ILiTY AXIS CoEFFICIENT5

•_A_ _ _._[A ALPHA &L _U CPM _M_ CyM €_F L/0

.6oh _2_.3Bu .oo -1.bl -._3u_ .0J33 .0730 .uOOJ .000_ -.0000 -b.919

.607 430._51 .uu -.lu -,u_5_ ,u_Ui ,U51e ,uu0Z ,000_ -,000b -3,39_

.6Uo _9.13_ .uu 1.35 .U2TU .025/ .0337 .0001 .000_ -.00_0 1.050
.6OT _3o.11_ ,ue _.7( ,_59 .0_5/ ,017T .00uJ *000_ -,0013 5,680
._u? _3.).leu .uu j._ ._uo_ ._Z66 .010€ .000_ ,0004 -.0015 7.787
.but €30,_51 .uo _.19 ,_60_ ,o2_L ,U030 ,OOUJ .000_ -,OOI_ 9.€8b
,bo7 _30,15'_ .uo _.e9 .32(3 .uJo_ -,00_1 ,0oo3 ,000_ -,001_ 10,770
.6u? _30.0o_ .oo b._2 ,_Sub ,U366 -,UIBI ,UOU* ,000_ -e00_ 1_,30_
.6u5 _._33 ,uu f.b? ,b6(_ ,U_4U -,0_99 ' ,UOUb ,0004 -,00_ l_6b0
._u__.7_ .uo _.z6 ._r_ ,u_u_ ,uoz_ .oou_ .ooo_ -,oo1_ _.6S_

_OUY AXIS COEFFICIENTs

_AC_ w BET_ _LPHA _NF OAF CPM GRM _YM GSF

.hOt _30.@_3 .00 _.23 ._b93 .00_5 .O03J .0002 _0003 "_0015

°bO& _29.3B8 *OO "/.bl "._311 .0_6_ .OT30 .0003 _0004 "_0000
,b0_ _30,_51 .U0 -,1o -,o95_ .0279 ,US_ .000_ _000_ -_0006
• _oo _Z9,73_ ,OU 1,3b ,027b ,0250 .033T ,0001 _OOO_ -;0010
.b07 _3(.1I* .oo 8.TT .1,70 ,01_6 ,ol_( .0003 _000_ -_00_3
,60/ _30.1_0 ,00 3,4_ ,_081 ,01_0 .010_ ,0004 _000_ --,001S
.60T _3o,251 ,00 _,19 ._bb_ ,OOUb ,U030 ,O00_ tO00€ _0015
,60( _3o.159 ,ou _.e_ .3_8b .o02_ -,00_1 ,0002 ;000_ -_0017
.60_ _30.055 ,0o b,3Z ,_51b -,0131 -,0_1 ,0004 000_ -_00_1
• bu_ _2_,03_ ,UO (,6T ,5_1 -,0313 -.0dg_ .0005 _0005 ",00_5
• hot _30.748 ,00 _,26 ._T37 ,0079 ,0u26 ,000_ _000_ "_0016

al • |



- ,_'_°_-"_:_-_',_ _* *_._'°i?_7_ lU F T r u N N _ L _ * e,,_*_._??N_.___ P R E L ! M I N A R Y e-* *_

6 _ O _ P • o O * ._ G._ A U [ b A I 3 - Y _ I N r E R V A L 5 9 _ _ C L A $ 5 { [ I E O A F T E e I _ Y e _

H[0H SPE_0 TU_EL T_51 7e9 RUN =6 UALAN_ (3! 0_11_16T_

BuDY AAIS COEFFICIENTS

PT _ _,ACH g e_TA ALPHA -_NF OAF CPH CNM _YM CS_

930 ,u ,30Z 1_,_7_ -,02 ,316_ ,_013 -,0L_3 o000_ _0008 _000_

931 .o . .301 t27.899 .3,_b o320_ -,0013 -°0_41 ,0008 -,0175 .0667
_32 .o ,30Z 12_,_80 -Z,99 ,319[ -,0002 -,02u9 .0069 -_0126 _;0_9Z
933 .o .30_ ZZb._70 -Z,00 ,3_0_ ,0005 -,019_ ,00_8 -,0083 ,0337
93_ ,0 .3o_ _o_b_ -1,01 ,3Zl? ,0009 -.0l_b ,Ooz9 -;0039 ;0175
935 .u ._oz _z_.e53 -.oJ _._5° .3_ .oo,_ -.o_s .0oo9 _ooo9 o;oooz
93b .u ,30_ 128._55 .9b .318b .O01Z -.01_7 .eOOIZ _005_ -;0166
937 .u .30_ _2_,_5r 1,9_ ,3171 ,0-008 -.0197 .,0033 _0100 ";0335_.
93_ .u ,3011Z7.89b Z.9_ .3151 .0003 -.OZIZ ..0053 _0151 -.05_7
93_ .O .30L 1_7o_05 3°91 ,313_ °,000b -,0_35 ,,0074 _0197 -;0679
_ ,u ,30Z 1_8,b60 -,u_ ,3|9_ ,001_ -,01U5 e0009 _0010 -_000_

* * * _,! A 5 "A • ] il i ,. _ * * * 7.A I0 F. T T U ml N [ " $ * _' * N A $ A n ,- ,a "r _ n L ,I, e •

-_:.j





: i! . • : ,

e:_ NASA C_cTNFNT[AI _o 7A10 FT TUNNEL_ _ NASA PHELIMINA_Y ee...

6.R n-U P 4 - u 0 w N G H_ _ U.E U n T J - Y _ I N r E R v _ L S t U E _ L a 5 5 I F _ E D A F T E R _ 2 ¥ R S

HI_H SPEEU TU,_NEL r_5_ _'_---_ Hu_ b7 _ALANCE 731 09/14/6?o

'_ _DY_L,_ COEFFICIEiwTS

PT H MACH W BETA ALPHA CNF CAF CPM G_M GYM CSF

9_1 ,u ,505 _20,660 -,_3 _ ,_190 -.010J -,Q_5 ,U011 _0011 -_001_
9_ .U ..50_ 320.5_1 -_.85 ._223 -.U127 -.03_ .0090 -_0180 _0673
9_3 ,o .505 3_0,878 -2.91 ._20_ -,0116 -,o306 ;0071 -_0131 ,0_99
9#4 ._ " .505 321._15 -1.9_ ._ZIO -.011E -.u_9_ .0051 -.0083 ;03_S
9_5 .o oSOb 322.093 -1.00 ._2_1 -.0110 -.0_90 .0031 -_0037 ;0_59
9_6 .o .505 32o.:_60 -.0_ G._I ° ._205 -.010_ -.0_9 .00iZ _0012 -_0017
9_7 .o .50_ J_o.231 .91 .4201 -.olo( -.O_ud ..O00g _0058 -_0179
948 .0 .50b 321,218 1.87 .€198 -.0110 ".OZgL -.o00_8 _0107 -o0353

950 .o .50_ 320.271 3.7! ._190 -.o1_ -.033_ ..0070 _020_ -_0692
951 .0 .505 321.199 -.OZ ,_32 -.0110 -.0291 .0010 _0011 -_0015



G _ _.U P _ - U U _ N _ R A u _. _ A 1 _ -- Y _ i t_ T _ N V A L S , U _ _L A S S _ F L_,_ AFTER I Z .Y_RS

Hl_ SPE_O TUNNEL [_f 789 RUN bo _ALA_G_ T31 09/14!6T!

_OQY _AL5 COEFFECIENT$

PF _ _AC_ u HEFA ALPHA CNP CAF CPM C_M _YM _F

98_ -._) ,505 J20.301 ,uu ,_153 -oO03U -,0J53 o0008 _000_ -_00_
9_5 .0 .50_ _20°075 =3o_3 ,_03 -.0066 -,0_10 eU090 -,OlgO eOT_E
9_6 =0 °505 320._33 -_=89 =_18_ -00055 -.U379 00070 "_0139 ;05_8
9_7 =O .505 _0°835 -L,9_ _¢EIQ -°0051 -,03e9 .0050 =_0091 _0357
9_8. .0 .50_ 3_0.11_ -_97 o ,$18_ -,00_6 -,0360 =00_9 -,00€€ ;0168

_o ,u ,5o_32o.€7_ .9b _€19V =.oo_o -,0358 ..oolg sOOSE -;OZ09
.- _91 .... . ,5o_ _Eo.lzV 1=91 ._1_ -.oo50 -o0361 '-003_ _0100 -;0€00

gg_ oO 0505 320,_11 2,eu _18_ -_0057 -003/5 ._005_ ,0151 --_05_5
993 .o .50b _Z0,520 3°u3 ,_17_ -_oob_ -,o399 .,007€ ;0198 -;0779
9s_ oo ,5o5_zo.ze_ ,o_ ,,zz? -.oo_7 -.o3_z ,OOo8 _0oo_ -;oOal

- : • . •

._.
. =





e _ _ N _ S A Cm__lmllnllB_ e _ __::/_L_:_O F T T O N N E L 5 e e o N A 5 A P R E L I M I N A R Y -et,_

G_ooP _ uOwN_A_Eu AI _.fR INTERVALS, _hASSXFIED AFTER 1.2 YR_

HIGH SPE_u TUnNeL I_SI Y_9 RUN 62 _ALA,WC_ T31 09(_(6_

bODY A_15 COgFFIGIENTS

P[ H MAC_ Q bETA ALPHA CNF CAF CPM CHM _YM .CSF.

1017 ,0 ,30_ _27,9_7 -.01 ,3184 ,0130 -,030d ,O009 _0005 _O0|I
101B ,0 ,302 _28,251 -3,9_ ,3ZEb ,0100 -,0303 ,0090 -.0182 ,0773
101_ .0 ,30Z 12_.3_2 -2.96 ,3Z09 ,O_L3 -,033_ ,0071 -_013Z ;0S71
10_0 .0 .30Z 128.0;7 -1.99 .3196 ,o1El -.03_1 ;0051 -,OOb6 ;0386
1o_x ._ ._oa 1_.1_1 -z.ou .31_7 ,o_7 -,oazo ,ooab .;00_ ;0Z_D
zo_z .o ._o_ z_B._37 -.o_ _ ,31_ .o_ -,o3o_ ,0o_ _o0oe ;oolo
1023 ,o .301 127._5Z .97 ,319_ ,0129 -,0311 .,0010 _005_ -_0178
102_ ,o ,301 12_,757 1,9o ,317_ ,0_3 -,031b .,O03Z _0100 _0373
1025 .0 ,301 LZ7.860 _.95 .3171 .0117 -.0333 .,0053 _0150 L-;OST9
1026 ,0 ,302 128,156 3,93 ,316i ,0_06 -,0353 ._075 sO106 -;0_6€

_;,,_,_:..: . . ._:.._-_. _ _'_

'="_ _, NASA C .... F [fir " - - I _L._'_ 7 _ 10 F T [u NNEL,,_ "_ _ '=' NASA



_ ,_SA C_ ........ ...."-L _-.*_ 7_10 FT TUNNEL5 _o* NASA PRELIMINARY e-**

O_OuP _- - UOWN_HAOE_ _'_.3"-YR INTERVALS_ U_CLASSIFIEO AFTER 12 Y_-,%.. . - ,:. - ........ . - . .,;:.

___:_t_,_vle_,_ZS _ ._ _._......._ _-

HIgH SPELU TO(i'WZL I15[ 189 RUN bL bALANC_ !31 09(_167Q

BOUy AXIS COEFFICIENTS

PT H NACH Q _TA ALPHA CNF CAF CPM C_M _YM CSF

995 .0 ,607 _29,_93 -.0_ ,5179 -,o151 -.041_ ,Q012 _'0007 -_@033
996 ,u ,606 428,65_ -Z,_3 ,517Z -,016_ -,O_SZ .0068 -_0141 _054_
997 ,U ,b06 _28.715 -1,9u ,516_ -,0159 -,0_39 ;005_ -_009_ ;035_
99B ,0 ,b0? _30,03_ -,97 ,5119 -,0159 -,0_39 *0031 -.004_ ;0_6i
999 ,0 oh07 _29,B63 -.02 9.1t _ ,519_ ,,0157 ".0_3_ ;0012 _OOO_ "';003 t

100J .0 ,607 _29.532 ,91 .5_00 -.0159 -,0431 ..0007 ,0057 '_0_3

1003 .0 .b07 ;29,156 Z,UZ .SeO0 -.0170 -.0_50 ..bO_8 ,0159 -,O61S
1oo_ ,o ,_o_ _7,_8_ -,o_ ,_I9o -,o15_ -,o_3_ ,0olz _ooo? -._003i

. k

,._:_s,_-

. _ ,u. _ _ 5 A _.lv ,,I r • ,. _w , • _. _ * / X I0 F T T U N N E L 5 * * _ N A S A G-O N F I [ F I_....1,_ ',1. ,e .



_Y

* _ _ _ _ 5 A C_--- ........ _<_ 7 X 10 F [ { U _ N E L 5 e _ * N A S A P R E k I N I N A R Y_ -e,e-e
",,_.

6_OP 4 - _()w_G_uLu _T 3_XK INTEHvALSt U_LASS_F[EO AFTER 12 YRS

HJ_H SPEEO TUNe,EL [_ST 7_ RUN b_ _ALANC_ 731 094_#_6T_

boDY AXIS COEFFLCIENTS

PT H P_ACH U BETA ALPHA GNF GAF CPM CRN _YR GSF=

1039 .0 ,bOb _2_.8Z5 -,04 .506b -.OOT5 -.0"/_ eO0_* _0012 "_0023
1040 oU .606 4_8._1 -_._ ,51€0 -.0099 -.050_ ,gOT0 -_0139 ,0578
10_1 .o ,60o _z8.901 -1.95 ,51_ -,o09i -,0_ .0053 -;0087 ;0377
104_ .o ._07 _Z9.308 -l,ou .5138 -°0066 -.0_9 ,003_ -;0035 e0179
10#3 .0 .60? ;E9._07 -.06 q o00= .5110 -.oou_ -.0_ .00i5 .0012 -;00i_
10_4 .0 .bo7 _29.307 .8u .5119 -.0087 -.0_ ,;0003 _0060 -_0208
I0_5 .u oboT _29.993 1._2 .5116 -.0090 -.04_6 _;0023 _0110 .-_0406
lO_ .u .6o7 _9.-7s3 _.33 .5132 -.oo9_ -.o_91 .,O03S .oL38 -;OSIS:

_ L.,,. e ,,.. _ _ 5 A ............. Ji €' ,_ 7 A, ).0 F T 1- U I,,I N E L S €, e. e N A S A



e _ _ _ A 5 A C._'"_D_-., _ e e _ r x lO F ,T f U N N E L 5 o o _ N A S A P k E L I N I N A R Y e e e

GROUP 4 - UOwN_H_OEO AT 3-1H _NF.ERVALSt O{CLASSIFIEO AFT{R 12 YR_

HIgH SPE_D TU,_NEL TtS[ 7_9 HUN 63 _ALANC_ !3_ 0_(_#_7£

BODY AXES COEFFICIENTS

PT . _AC. W BETA ALPHA GNF CAF CPM 9HM CYM -CSF:

IOZB ,0 ,50_ J20,677 -,03 ,4tlO ,00_4 -,0409 ,0011 BOO0@ -_001!
10_9 ,0 ,505 _20,539 -3,B6 ,4167 -,000b -,0454 ,0091 -_0186 *OTTl
1030 .0 ,505.3Z0,699 -ZoSZ ,415i ,0007 -,04_6 ,O07Z -_0133 ;0566
1031 ,u ,505 3Z0.681 -1,96 ,4156 ,OOIZ -,0417 ,0051 -_0085 _037_
1032 °0 °505 320,849 -,99 ,415_ *0016 "_0413 *0030 o_0038 _0_82
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:: : --Moment reference !_

2 Reference dimensions

Areo 5.000 sq ff r _:-
27.82 Spun 60.000 in. _ r:_

Chord 13.10 in. °:':

Alfernofe bt_nb Iocofion-723.71--- _ ii -'1

I jAircroff #round line _---1623
I

1 _ 27.36 "_
164.00 -_ 5L60

.... 6000

Figure 1.- Three-view drawing of model tested, (Dimensions in inches.)
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Figure 3.- Drawing showing designation and location of various bomb components.
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l Figure 13.- Comparison of experimental and calculated variation of lift-curve slope;
longitudinal stability and angle for zero lift _ith Mach number.
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Figure12.-Comparisonof the drag characteristicsof variousmodel and bomb configurationsat

CL = O. 5H = 0°.
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Figure 17.- Variation of the lateral-directional stability _arameters wi_h Mach number.
(Psrameters measured from figures 15 snd 16.)
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